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INTRODUCTION 


The  contract  F19628-81-C-0162  was  written  for  the 
design,  fabrication,  modification  and  testing  of  prototype 
research  instrument  systems  for  ongoing  AFGL  measurement 
programs.  Field  engineering  and  technical  support  during 
flight  systems  checks  at  various  field  sites  and  test 
ranges  was  also  required. 

During  the  life  of  the  contract  the  emphasis  was 
placed  on  the  design  and  development  of  specialized  control 
electronics  for  ion  mass  spectrometers.  Some  work  was  also 
done  on  the r moso nd e / rad i o so n de  systems  for  the  measurement 
of  the  optical  atmospheric  turbulance.  Most  of  the 
electronic  systems  were  developed  to  control  airborne 
instruments.  Although  a  few  subsystems  were  fabricated  to 
control  instruments  flown  on  satellites  and  the  shuttle, 
balloon  and  sounding  rocket  applications  predominated. 

A  typical  control  system  for  a  mass  filter  included  a 
microprocessor  or  a  microcontroller  to  manage  pre¬ 
programmed  commands,  control  parameters  and  data.  Digital 
to  analog  interface  circuits  converted  the  control 
parameters  into  the  basic  analog  signals  necessary  for  the 
operation  of  a  quadrupole  ion  mass  filter.  From  these  base 
signals  the  bias  voltages  and  the  quadrupole  excitation  was 
generated.  For  that  purpose  various  amplifier 
configurations  and  high  voltage  supplies  were  employed.  An 
oscillator  whose  amplitude  could  be  varied  with  a  great 
degree  of  precision  over  a  wide  tange  provided  the  ac 
excitation  component  for  the  quadrupole  mass  filter.  The 
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spectral  data  collected  by  electron  multiplier  devices, 
either  in  a  current  or  a  pulse  mode,  were  conditioned  by 
logarithmic  c u r r ent - to- v ol t a ge  converters  or  pulse  counters 
respectively.  In  either  case,  the  data  was  converted  into 
a  PCM  bit  stream  for  transmission  through  a  telemetry  link. 
Various  monitor  and  data  identification  signals  were 
included  to  facilitate  data  reduction  and  interpretation. 
The  control  system  was  powered  by  a  multiple  output  power 
converter  tailored  to  the  needs  of  the  system. 

Variations  of  the  basic  approach  accommodated  special 
requirements.  Electron  beam  ionization  generators  and 
control  circuits  were  added  to  the  instruments  intended  to 
measure  neutral  constituents.  Instruments  capable  of 
switching  between  positive  and  negative  ion  measurements 
during  a  flight  were  built.  Circuits  to  control  the 
potential  difference  between  the  vehicle  and  the  instrument 
were  provided  when  needed.  The  PCM  data  subsystems  were 
omitted  from  a  few  of  the  mass  spectrometers. 

Ground  support  equipment  was  also  provided.  The 
support  equipment  consisted  mainly  of  control  consoles  tor 
laboratory  tests  and  launch  operations.  Included  among  the 
ground  support  equipment  were  units  designed  to  interface 
with  a  control  and  data  processing  computer  used  to  direct 
the  operation  of  a  balloon-borne  instrument  system  during  a 
flight.  These  units  provided  a  partial  real  time  data 
processing  that  reduced  the  burden  placed  on  the  computer 
freeing  it  for  a  more  efficient  incoming  data  analysis 
necessary  for  the  interaction  between  the  ground  based 
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scientist  and  the  airborne  instrument.  A  command  interface 
between  the  computer  and  the  transmitting  equipment  of  the 
ground  station  was  also  provided  by  the  units. 

Some  of  the  development  work  has  been  described  in 
Scientific  Reports  1,  2  and  3  issued  under  this  contract 

and  listed  in  the  publications  section.  Other  tasks  and 
services  rendered  were  reported  only  in  the  Quarterly 
Status  reports  or  were  communicated  to  the  contract  monitor 
as  drawings,  descriptions,  specifications  and  operating 
instructions. 

This  final  report  describes  a  control  system  for  a 
switchable  ion  mass  filter  designed  as  a  part  of  the  Lower 
Ionosphere  Payload  Development  (LIPD)  project.  The  system 
provided  the  necessary  control  functions  and  bias  voltages 
for  a  miniature  cr  yogeni cal  lv  pumped  ion  mass  filter 
intended  to  make  measurements  in  the  40  to  60  kilometer 
altitude  range.  The  control  circuits  included  a  complete 
PCM  data  system.  The  development  has  been  carried  through 
an  operational  breadboard  stage  ready  to  be  tested  with  the 
mass  filter. 

I .  LIPD  OVERVIEW 

The  objective  of  the  Lower  Ionosphere  Payload 
Development  (LIPD)  project  was  to  design  a  lightweight 
cryogenically  pumped  Ion  Mass  Spectrometer  for  the 
exploration  of  the  ionosphere  at  the  altitude  between  40 
and  70  kilometers.  The  instrument  was  to  be  carried  on  a 

II. 4cm  diameter  Superarcus  rocket  fired  from  a  portable 
launcher.  The  Ion  Mass  Spectrometer,  a  nosecone  ejection 
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mechanism,  a  battery  and  the  telemetry  was  to  be  packaged 
into  a  100cm  long  payload  including  a  53cm  ogival  nosecone 
and  weighing  less  than  9  kilograms. 

The  development  of  the  control  unit  for  the 
po s i t i v e / ne ga t i v e  ion  quadrupole  mass  filter  capable  of 
detecting  ions  up  to  150  atomic  mass  units  was  assigned  to 
this  contract.  Telemetry  and  the  mechanical  design 
including  payload  packaging  and  integration  were  the 
responsibility  of  the  contracts  F19628-83-C-0037  and 
F 1 9628- 81 -C-00 39  respectively.  To  conserve  weight  and 
space,  the  mass  filter  control  unit  also  provided  the 
timing  signals  for  the  nosecone  ejection  and  formatted  the 
mass  filter  data  and  the  payload  monitor  signals  into  a  PCM 
data  stream  ready  to  modulate  an  FM  transmitter.  A  200 
milliwatt  S-band  FM  transmitter  and  a  stripline  band 
antenna  satisfied  the  TLM  requirements.  A  single  lithium 
battery  pack  was  chosen  to  provide  power  to  the  whole 
payload.  The  mass  filter,  cryogenic  pump  and  the 
ion /electron  detection  devices  were  the  responsibility  of 
AFGL  . 

The  design  of  the  mass  filter  control  unit  was  based 
on  an  eight-bit  microcontroller  with  a  built  in  EEPH0M. 
The  operating  system  program  was  stored  in  the  EEPR0M. 
Flight  and/or  the  test  parameters  to  control  the  filter 
were  stored  in  an  EEPR0M  accessible  from  the  outside 
through  the  communications  port  of  the  microcontroller.  A 
block  of  16  eight-bit  instructions  defined  up  to  three 
atomic  mass  units  through  which  the  mass  filter  could  be 
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stepped  while  maintaining  the  same  offsets,  biases  and  the 
ratio  between  the  ac  and  the  dc  components  of  the 
ciuadrupole  excitation  signal.  A  total  of  12  6  such  blocks 
were  available  for  the  definition  of  a  flight  program  that 
could  be  repeated  indefinitely. 

Two  twelve-bit  DAC ' s  were  employed  to  generate  the 
quadrupole  excitation  control  signal  and  to  set  the  ratio 
between  the  ac  and  the  dc  components  of  the  excitation.  A 
domain  of  one  atomic  mass  unit  was  defined  by  twenty -seven 
levels  of  the  control  signal.  Offset  control  for  the 
excitation  signals  was  provided  by  three  8-bit  DAC's 


receiving 

t  he 

i  r 

inputs  from 

the 

mass  filter  control 

program. 

Two 

o  f 

the 

signals 

were 

primarily  intended  to 

eliminate 

the 

offset 

voltages 

o  f 

the  power  amplifiers 

producing  the  two  dc  components  of  the  quadrupole 
excitation.  The  third  signal  controlled  the  offset  of  the 
ac  component.  Four  bipolar  digitally  controlled  bias 
signals  generated  by  8-bit  DAC’s  and  two  fixed  high  voltage 
supplies  to  bias  the  ion  detectors  completed  the  list  of 
signals  required  by  the  mass  filter. 

The  mass  spectrometer  dwelled  10ms  at  each  selected 
atomic  mass  unit.  The  data  in  a  form  of  a  pulse  count  was 
collected  during  the  last  9ms  of  the  dwell  time.  The  first 
millisecond  was  allotted  for  the  stabilization  of  the 
quadrupole  excitation  after  the  selection.  A  sixteen-bit 
counter  was  used.  The  data  collection  process  and  the  PCM 
telemetry  were  synchronized.  The  ion  data  collected  during 
a  PCM  frame  was  transmitted  together  with  the  support  data 
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during  the  following  frame.  Each  frame  consisted  of  20 
eight-bit  words,  MSB  first.  The  word  assignments  within  a 
frame  are  tabulated  in  Appendix  A.  Data,  atomic  mass  unit 
identification  and  the  ratio  information  were  transmitted 
as  two  consecutive  8-bit  words,  the  most  significant  byte 
first.  The  remaining  words  carried  other  support  and 
monitor  data.  Analog  monitor  signals  were  converted  into 
the  digital  form  by  an  8-channel  data  aquisition  system. 
The  16kbps  PCM  data  stream  was  converted  into  the  Bi-phase 
Level  form  for  transmission  through  the  FM  link. 

The  ac  excitation  for  the  quadrupole  was  generated  by 
an  oscillator  whose  frequency  was  determined  primarily  by  a 
resonant  circuit  consisting  of  the  secondary  winding  of  the 
output  transformer  and  the  capacitance  of  the  quadrupole. 
The  generator  was  able  to  produce  an  output  signal  that 
ranged  from  2.3  volts  to  450  volts  peak  at  2.3MHz  into  a 
94  pF  capacitive  load.  This  amplitude  range  exceeded  the 
quadrupole  requirements  to  detect  ions  between  10  and  130 
atomic  mass  units. 

An  oscillator-driven,  non-saturating,  dc-to-dc 
converter  provided  +110,  +.15,  and  +5  volt  outputs  to  meet 
circuit  requirements.  The  converter  operated  at  a  nominal 
.15kHz  frequency  and  required  between  0.6  and  1  A  at  28 
volts.  The  two  current  limits  occurred  when  the  filter  was 
set  to  process  ions  at  the  two  extreme  atomic  mass  units  of 
10  and  150  respectively.  Battery  voltage  to  the  converter 
was  pre-regulated  at  +20  volts. 
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The  instrument  could  be  armed  in  a  preparation  area 
before  being  transported  to  the  launcher.  Applying  an 

arming  pulse  through  a  small  connector  in  the  skin  of  the 
payload  latched  a  relay  that  connected  the  battery  to  the 
pullaway  circuits  only.  Power  to  the  control  circuits  and 
the  transmitter  remained  blocked  as  long  as  an  external 

connection  carrying  approximately  1mA  of  current  from  the 
payload  battery  to  the  pullaway  circuits  was  in  place. 
Upon  launch  the  external  connection  was  broken.  At  that 

time  power  became  available  to  the  transmitter  and  to  the 
control  circuits.  The  ac  exciter  and  the  Hi  supplies  were 
activated  after  a  pre-programmed  time  interval  during  the 
flight  when  the  nosecone  of  the  vehicle  had  been  ejected 

and  the  mass  spectrometer  had  been  exposed  to  the 
atmosphere. 

II  .  CIRCUITS 

In  this  chapter  a  brief  description  of  the  circuits  in 
the  mass  filter  control  unit  is  presented.  The 
descriptions  include,  where  appropriate,  the  function  of  an 
individual  component  and  its  relationship  to  other 
components  during  the  execution  of  a  control  task. 
Whenever  possible,  a  block  of  circuits  contributing  to  the 
execution  of  a  given  control  function  or  functions  are 
presented  together  in  a  single  circuit  diagram. 

A  .  Digital  Circuits 

The  circuits  generating  and/or  responding  to  digital 
commands  and  intended  for  packaging  as  a  functional  unit 
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are  shown  in  Figure  1.  The  design  of  the  control  unit  was 
based  on  an  INTEL  8751  (Ul)  microcontroller  (uC).  The 
micro-controller  operated  at  6.144MHz  and  contained  the 
operating  system  program  in  its  internal  EPROM.  The  mass 
filter  control  program  and  the  timing  information  was 
stored  in  the  EEPROM  (U2).  Multiplexed  bus  structure  was 
used  to  address  and  to  transfer  data  to  and  from  the  other 
integrated  circuits.  The  microcontroller  ports  zero  and 
two  were  used  for  that  purpose. 

The  EEPROM  was  the  only  component  connected  to  the  bus 
that  required  an  external  address  latch.  U4  latched  the 
lower  byte  of  the  address  for  the  PROM. 

The  serial  I/O  port  of  the  microcontroller  was 
utilized  in  a  full-duplex  configuration  to  communicate  with 
external  devices  in  an  asynchronious  mode.  Through  this 
port  the  EEPROM  could  be  programmed  and  the  other  devices 
connected  to  the  bus  could  be  accessed.  The  remainder  of 
the  1  /  0  pins  were  used  to  generate  individual  discrete 
commands  to  control  other  circuits  in  the  payload  or  to 
provide  the  chip  select  and  control  functions  for  other 
integrated  components  on  the  bus.  To  augment  the  available 
microcontroller  I/O  pins  for  the  chip  control  functions  a  3 
to  8  line  decoder  (U3)  was  used. 

A  watchdog  circuit  was  employed  to  guard  against  a 
program  crash.  The  circuit  consisted  of  a  counter  (1/2  of 
113)  driven  by  a  16kHz  input  and  the  NAND  gates  U15X.  A 
pulse  generated  at  Y7  of  U3  under  the  software  control  of 
the  microcontroller  cleared  the  counter  (pin  12  of  1)13) 


every  50(Jus.  The  pulse  propagated  through  U15C  and  the  RC 
network.  Failure  to  clear  the  counter  produced  a  positive 
enabling  pulse  at  pin  8  of  U13  and  62.5us  later  a  pulse  of 
the  same  duration  at  10U13.  That  latter  pulse  passed 

through  the  coincidence  gates  to  the  reset  pin  of  the 
microcontroller.  Since  the  most  likely  period  of  time  for 
a  noise  induced  program  crash  could  be  anticipated  to  be 
during  the  lift-off,  the  watchdog  circuit  could  restore  the 
system  to  a  proper  operation  with  a  minimum  loss  of  the 
data  window.  The  reset  at  power-on  was  generated  by  the  RC 
circuit  at  pin  5  of  l'15B. 

The  analog  signals  to  control  the  quadrupole 
excitation  were  generated  by  12-bit  A/D  converters.  The 
converter  E  1  6  generated  the  ac  excitation  control  signal 

while  the  U  1  7  established  the  ratio  between  the  ac  and  the 
dc  components  of  the  excitation.  Each  atomic  mass  unit 
domain  was  resolved  into  27  levels  differing  one  from  the 
other  by  1  significant  bit.  The  converter  output  covered  a 
nominal  range  from  zero  to  +10  volts.  The  -10 V  reference 
for  the  converter  was  derived  from  the  mono  lytic  source 
U  2  1  . 

To  generate  the  four  bias  signals  a  quad  8  bit  A/D 
converter  l' 1  9  was  used.  Same  type  of  a  converter  (U1S) 
generated  three  dc  signals  to  compensate  for  excitation 

amplifier  offset  voltages  or  to  introduce,  if  needed,  some 

offsets  into  the  excitation  signals.  To  eliminate  possible 
loading  problems  while  operating  over  a  wide  range  of 
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temperatures,  separate  reference  sources  (U22  and  U23)  were 
provided  for  each  converter. 

The  ion  spectral  data  appearing  in  the  form  of  pulses 
was  accumulated  during  a  9ms  period  for  each  atomic  mass 
unit  in  the  16-bit  binary  counter  U8  and  U9.  The  counters 
had  the  tri-state  output  capability  and,  therefore,  could 
be  connected  directly  to  the  bus.  The  count  was  transfered 
into  the  PCM  data  stream  every  10ms  and,  at  that  time,  the 
counters  were  also  cleared.  The  various  analog  monitor 
signals  were  converted  into  an  8-bit  digital  data  by  the  8 
channel  data  acquisition  component  U20.  The  converter 
received  its  256kHz  clock  from  a  crystal  oscillator  U12. 

The  16kHz  PCM  clock  was  also  derived  from  the  same 
crystal  oscillator  through  a  4  bit  binary  scaler  (1/2  U13) 
and  the  l'15D  gate.  The  formatting  of  the  PCM  frame  was 
under  firmware  control.  A  frame  consisted  of  twenty  8-bit 
words.  The  words  were  loaded  into  the  paral lel-to-ser ial 
shift  register  1 6  by  the  microcontroller.  The 
microcontroller  was  interrupted  to  load  a  new  word  every 
500us  by  a  timing  signal  generated  at  pin  9  of  U13.  The 
same  interrupt  was  also  used  to  control  the  scan  rate  of 
the  mass  filter.  The  timing  for  the  nosecone  ejection  and 
for  the  activation  of  the  HV  supplies  and  the  ac  exciter 
was  based  on  the  accumulated  count  of  the  interrupts. 

The  nosecone  ejection  commands  were  transmitted 
through  U5.  Four  descrete  commands  were  provided.  Each 
line  was  capable  to  sink  200mA  at  28  volts  and  was  intended 
to  drive  a  relay.  To  insure  that  all  lines  were  in  the 
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high  impedance  state  during  the  power-on  interval,  the  same 
reset  signal  used  to  initialize  the  microcontroller  was 
employed  to  clear  the  relay  driver.  Only  after  the  reset 
pulse  to  the  microcontroller  had  been  removed,  the  clear 
signal  was  allowed  to  decay  to  zero.  The  transient 
suppressor  line  shown  in  the  figu'e  was  connected  to  the 
relay  power  source. 

B .  The  Amplifiers 

The  circuits  used  to  condition  and  to  amplify  the  dc 
signals  generated  by  the  digital  to  analog  converters  are 
shown  in  Figures  2  and  3.  The  exciter  control  signals  were 
processed  by  the  circuits  of  Figure  2  while  the  bias  sig¬ 
nals  were  converted  to  the  required  polarity  and  then  amp¬ 
lified  to  the  desired  levels  by  the  circuits  of  Figure  3. 

The  ac  exciter  control  signal  was  buffered  by  the 
unity  gain  inverting  amplifier  A31  before  being  passed  on 
to  the  ac  excitation  generating  circuits.  The  signal  from 
the  multiplying  DAC,  that  controlled  the  ratio  between  the 
ac  and  the  dc  components  of  the  quadrupole  excitation,  was 
processed  by  the  amplifier  circuits  A j.  A.-,.-,,  A^  and  A.,. 
These  circuits  produced  the  positive  and  the  negative  dc 
components  of  the  excitation.  The  two  dc  signals  were  very 
closely  matched  in  magnitude.  A  common  quadrupole  bias  Qg 
was  also  added  to  the  dc  signals  through  the  high  voltage 
amplifiers  A  ^  and  A  2  .  The  offset  voltages  of  the 
amplifiers  could  be  digitally  nulled.  The  bipolar  offset 
control  signals  were  introduced  at  the  inverting  inputs  of 
the  amplifiers  A2l’  A22  an(*  A31  ‘  The  ^irst  tw0  signals 
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were  primarily  intended  to  cancel  the  dc  offsets  of  the 
output  amplifiers  Aj  and  A9.  The  third  signal  could  be 
used  to  manipulate  the  dc  offset  requirements  of  the  ac 
exciter  circuits. 

One  of  the  four  similar  bias  voltage  amplifiers  is 
shown  in  Figure  3.  The  unipolar  signal  generated  by  an  8 
bit  DAC  was  offset  and  amplified  to  produce  a  bipolar 
signal  between  -30  and  +50  volts  with  proper  choice  of  R25. 
(L'sing  100K  as  illustrated  produces  an  output  bias  range  of 
jf50V  when  the  DAC  output  ranges  from  0  to  10V.;  MOSFET's 
were  used  to  boost  the  operational  amplifier  outputs  to  the 
desired  levels.  The  common  supply  voltages  to  all  four 
bias  amplifiers  were  derived  from  the  _+ 1  1 0  volts  required 
by  the  dc  excitation  amplifiers. 

C .  The  AC  Exciter 

The  circuits  generating  the  ac  component  of  the 
quadrupole  excitation  signal  are  shown  in  Figure  4.  The 
opposite  phase  signals  for  the  two  sets  of  the  quadrupole 
electrodes  were  obtained  from  the  secondary  windings  of  the 
oscillator  transformer.  The  free  running  oscillator  design 
frequency  of  2.3MHz  was  primarily  set  by  the  resonant 
circuit  consisting  of  the  output  inductance  of  the  windings 


and  a  capacitive  load. 

The  major 

contributor  to 

the 

load 

c  a  pac i t  anc  e 

was 

the  quadrupole  itself.  Additional 

loading 

was  introduced 

by  the 

capacitive 

divider  (C5, 

C7) 

and 

C  T  R I M  used 

to 

balance 

the  output 

amplitude  at 

the 

two 

windings. 

The 

signal 

to  control 

the  amplitude 

of 

t  he 

oscillator 

was 

obtained 

from  the  capacitive  divider. 

It 
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was  clamped  by  the  circuit  of  C4,  CR7  and  CR8.  The  diode 
CR8  provided  some  offset  and  temperature  compensation.  The 
clamped  signal  was  filtered,  inverted,  attenuated  and 
summed  at  pin  2  of  A1  with  the  exciter  control  signal.  The 
output  of  the  amplifier  provided  the  drive  for  Q  ^  which  in 
turn  controlled  the  series  pass  transistor  Q^.  This  power 
transistor  supplied  the  collector  voltage  for  the  two 
oscillator  drivers  and  .  The  dc  base  drive  was  also 
derived  from  the  collector  voltage,  while  the  ac  feedback 
signal  to  the  base  was  obtained  through  the  capicitors  C9 
and  CIO  from  the  feedback  windings  of  the  transformer.  The 
transformer  was  wound  on  a  phenolic  toroid  2.4  cm  high  with 
the  outside  diameter  of  5cm  and  an  inside  diameter  of 
3.8cm.  Amplitude  control  of  the  oscillator  output  could  be 
maintained  from  a  minimum  of  2.5  to  a  maximum  of  450  peak 
volts  at  a  power  supply  voltage  of  22  volts.  The  current 
requirements  varied  between  100  to  500  mA  at  the  two  output 
extremes. 

The  power  to  the  oscillator  could  be  cut-off  by 
pulling  the  gate  of  to  a  ground  potential.  This  circuit 
was  utilized  by  the  digital  control  subsystem  during  the 
initial  stages  of  flight.  The  oscillator  was  turned  on 
after  the  nosecone  was  ejected.  In  addition,  two 
protective  circuits  were  introduced  into  the  exciter  to 
interrupt  power  to  the  oscillator  to  prevent  damage  when  a 
danger  to  the  driver  transistors  was  sensed.  One  of  the 
protection  circuits  A3A  monitored  the  oscillator  current. 
When  the  current  exceeded  1A  the  power  was  periodically 
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interrupted  until  the  current  was  reduced.  This  protection 
was  primarily  intended  to  avoid  long  periods  of  a  high 
power  dissipation  in  the  transistors  when  the  circuit  was 
accidentally  prevented  from  oscillation.  The  other  circuit 
(A2A)  was  tripped  by  a  temperature  sensor  CR1  when  the 
oscillator  base  plate  temperature  exceeded  approximately 
80°C.  The  oscillator  was  activated  again  when  the 
temperature  dropped  below  50°C .  Amplifier  circuits  A2B  and 
A3B  provided  temperature  and  ac  excitation  amplitude 
monitor  signals. 

D.  HV  Bias  Circuits 

The  high  voltage  circuits  to  bias  the  Channel  Electron 
Multipliers  (CEM)  are  shown  in  Figure  5.  The  two  CEM 
devices,  one  to  measure  the  positive  ions,  the  other  for 
the  negative  ion  data,  were  biased  by  separate  HV  supplies. 
The  supplies  whose  outputs  were  proportional  to  the  input 
voltages  were  operated  at  their  maximum  output  of  3,000 
volts.  The  required  input  power  at  12  volts  was  derived 
from  the  preregulated  power  supply  voltage  of  20  volts  by 
the  operational  amplifier  A6X  and  the  two  MOSFET's  and 
^  1  g  ■  The  power  to  the  HV  supplies  could  be  interrupted  by 
the  same  circuit  (Qjg)  which  controlled  the  power  flow  to 
the  ac  exciter.  Therefore,  the  HV  supplies  and  the  ac 
exciter  were  always  activated  at  the  same  time.  Power  to 
the  selected  supply  was  switched  through  a  relay  which  was 
under  the  digital  circuit  control. 

The  outputs  of  the  HV  supplies  were  connected  to  the 
OEM's  through  two  1M  resistors  and  a  capacitor  providing 
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some  additional  filtering  of  the  output  ripple.  The  status 
of  the  two  outputs  were  monitored  through  a  100 M  resistors 
terminated  by  diodes  for  safety  and  circuit  protection. 

A  single  charge  amplifier  A2,  AMMP-TECH  A-101,  mounted 
on  the  standard  PC- 1  1  test  board  was  used  to  amplify  the 
incoming  spectral  data.  The  same  relay,  which  activated 
the  selected  HV  power  supply  also  switched  the  amplifier  to 
the  appropriate  CEM  device.  Separate  ac  neutralization 
circuits  were  used  for  the  data  originating  at  the  two 
CEM's.  The  neutralizing  signal  was  derived  from  the  two 
ac  excitation  components  of  the  quadrupole.  The 
potentiometer  and  the  centertapped  variable  capacitor 


provided  the  amplitude  and  the  phase  control  for  the 
neutralizing  signals  to  cancel  the  interferring  ac  signal 
appearing  at  the  input  of  the  amplifier. 


iort  Circuits 


Figure  6  is  a  collection  of  the  various  monitor, 


communications  interface  and  power  control  circuits. 

The  arming  and  power  control  circuit  is  shown  in  the 


upper  left  corner  of  the  drawing.  The  latching  relay 
connected  the  flight  battery  to  the  series  pass  transistor 
Q  2  which  blocked  the  power  to  the  rest  of  the  control 


circuits  as  long  as  R~7  and  R7B  were  connected  together. 


When  in  this  configuration,  the  current  drain  from  the 


battery  was  a  nominal  2mA.  The  transistor  Q  ^  was 
saturated,  and  Q2  were  cut-off.  When  the  connection 

between  the  two  resistors  was  broken  became  cut-off  and 
the  pass  transistor  Q.,  supplied  power  to  the  control 
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circuits.  Thus,  the  payload  could  be  armed  before  the 
installation  into  the  launcher  provided  a  short  between 

R,y  and  R-,g  was  maintained.  Closure  of  the  relay  could  be 
verified  by  a  voltage  measurement.  The  active  OFF  circuit 
was  chosen  to  insure  that  upon  launch  the  broken  safety 
connection  between  the  two  resistors  could  short  to  the 
vehicle  without  upsetting  the  operation  of  the  control 
electronics. 

The  group  of  circuits  in  the  lower  right  part  of  the 
drawing  are  the  communications  interface  circuits.  They 
include  the  circuits  (I'l,  U2A)  to  convert  the  N'RZ  PCM  data 
into  a  bi-phase  signal  suitable  to  modulate  an  FM 
transmitter.  The  deviation  of  the  transmitter  could  be 

adjusted  by  selecting  the  resistor  R.  A  monitor  output  to 
observe  and  to  use  the  PCM  data  stream  in  the  laboratory 
was  also  provided  (l'2B) 

The  interface  circuits  to  control  the  operation  of 
the  mass  spectrometer  in  the  laboratory  environment  are 
shown  in  the  lower  part  of  that  section.  The  U2C  and  t'2D 

circuits  were  used  to  interface  the  microcontroller 
communications  ports  with  a  laboratory  control  unit.  The 
circuit  associated  with  Q  -  was  used  to  indicate  to  the 

microcontroller  whether  a  laboratory  test  or  a  flight 
program  was  being  run.  The  rest  of  the  circuits  shown  in 
the  Figure  were  the  various  monitors.  A^  and 
converted  the  HV  monitor  currents  into  the  voltage  signals 
suitable  for  the  A  to  D  converter.  The  absolute  value 


circuit  A~~,  \  and  A,,  monitored  the  combined  bias 


voltages.  Both  dc  components  of  the  quadrupole  excitation 
signal  were  monitored  as  a  combined  signal  by  A ^  and  A  0  . 
The  common  bias  component  Qg  was  subtracted  in  the  monitor 
circuit  from  the  +  DC  voltages. The  other  two  circuits  (MON  5 
and  MON  6)  were  used  to  monitor  the  battery  voltage  and  the 
+15  volt  supply  respectively. 

F .  The  Power  Supply 

The  power  supply  is  shown  in  Figure  7.  It  was  based 
on  a  non-saturating  square wave  driven  transformer  design. 
The  pot  core  transformer  was  driven  by  the  power  MOSFET  '  s 
Qj  and  Q2  at  approximately  25kHz.  The  low  impedence  gate 
drivers  Q  _  to  Qg  received  their  sv metrical  base  signals 
from  the  FF  lT2  which  was  clocked  by  a  50kHz  signal 
generated  by  U1 . 

The  battery  power  to  the  converter  was  pre-regulated 
at  20  volts  by  V R 1 .  VR2  provided  the  required  +15  volts  to 
the  circuits  directly  from  the  pre-regulated  power.  All 
other  voltages  were  derived  from  the  transformer  outputs 
and  regulated  by  the  circuits  shown. 

1 1 1 .  FIRMWARE 

The  operating  system  was  stored  in  the  EPROM  of  the 
microcontroller.  Exclusive  of  the  initialization  process, 
the  firmware  provided  three  distinct  modes  of  operation. 
The  first  mode  controlled  the  payload  in  the  beginning  of 
the  flight.  At  that  time  the  primary  task  of  the 
microcontroller  was  to  provide  the  timing  for  the  ejection 
of  the  nosecone  and  the  activation  of  the  HV  and  ac  exciter 
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circuits.  When  that  task  was  completed,  the 
microcontroller  entered  the  data  gathering  mode.  In  that 
mode  it  provided  control  signals  for  the  mass  filter  and 
formatted  the  PCM  data.  The  third  mode,  intended  for 
laboratory  use,  was  command  oriented.  An  external  control 
source  could  access  and  modify  the  existing  mass  filter 
control  firmware  stored  in  an  EEPROM.  Also,  various  other 
control  circuits  could  be  directly  accessed.  Data  read-out 
could  be  requested  and  the  operation  could  be  transferred 
into  the  data  gathering  mode.  Only  the  timing  functions  to 
eject  the  nosecone  and  to  automatically  activate  the  HV  and 
the  exciter  circuits  were  not  accessable  for  safety 
reasons . 

All  communications  to  the  microcontroller  from  the 
external  source  were  initiated  with  a  command  code.  The 
command  was  followed  by  either  an  address  code  or  a  data 
code  or  both.  The  instructions  were  transmitted  at  1200 
bits  per  second  using  an  as y nc hr  on i ou s  mode.  A  start  bit 
and  one  stop  bit  with  no  parity  were  used. 

The  command  codes  were  8-bit  binary  numbers  with  a  ONE 


in  the  MSB 

position  . 

The 

MSB  was  used  to 

differentiate 

between  a 

command  and 

the 

address  or  data 

codes 

The 

addresses 

and  data 

were 

transmitted  as 

8-bit 

ASCII 

characters 

representing 

the 

hexadecimal  numbers  0 

through 

F.  Each  character  thus  defined  four  binary  bits  of  an 
address  or  a  data  word  in  the  same  order  of  significance  as 
received. 
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All 

tra  nsm 

issions  to 

the  microcontroller 

were 

immed ia  t e 1 y 

echoed 

back  for 

verification.  The  end 

o  f 

transm ission 

code 

in  itiate  d 

the  execution  of  the 

just 

received  command.  When  a  command  requested  data  to  be  sent 
back  to  the  external  control  source,  that  data  was 
transmitted  in  the  binary  code  only.  All  communications 
from  the  microcontroller,  except  for  the  echo  of  an 
"ESCAPE"  were  followed  by  the  end  of  transmission  code. 
The  command  codes  and  the  accessible  memory  locations  are 
listed  in  Appendix  B. 

Upon  launch,  when  the  control  unit  became  active,  the 
microcontroller  proceeded  through  an  initialization  process 
which  included  activity  to  prevent  a  premature  ejection  of 
the  nosecone.  The  externally  introduced  FLIGHT  OR  TEST 
flag  was  checked.  When  in  the  flight  mode  the 
microcontroller  established  a  counter  and  loaded  it  with 
the  first  timing  byte  stored  in  the  EEPROM.  The  interrupts 
from  the  PCM  circuits  served  as  clock  pulses  to  decrement 
the  counter.  When  the  contents  of  the  counter  were  reduced 
to  zero  the  second  byte  was  loaded.  When  the  count  once 
again  reached  zero,  a  command  was  generated  to  eject  the 
nosecone  and  to  remove  the  seal  from  the  orifice  of  the 
mass  spectrometer.  The  primary  command  was  followed  by  a 
backup  command  a  short  interval  later.  After  an  additional 
delay  the  HV  supplies  and  the  quadrupole  exciter  circuits 
were  activated. 

The  codes  specifying  the  flight  time  to  nosecone 
ejection  and  the  other  events  were  stored  in  the  EEPROM . 
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The  binary  code  specifying  the  elapsed  time  between  events 
was  determined  by  taking  the  required  number  of  seconds  and 
multiplying  that  number  by  10.  The  longest  time  interval 
to  be  specified  was  the  time  between  the  launch  and  the 
primary  command,  to  remove  the  nosecone.  Therefore,  two 
address  locations  in  the  EEPROM  were  assigned  to  time  the 
primary  command.  The  times  for  the  back-up  command  and  the 
command  to  activate  the  mass  filter  control  circuits  were 


referenced 

t  0 

the 

primary 

command .  The 

number 

of  seconds 

spec  if ie  d 

in 

t  he 

se  cond 

byte  were  added  to 

the  t  i  me 

spec i f ie  d 

by 

t  he 

first 

byte.  Thus , 

these 

two  timed 

commands  required  only  one  memory  location  for  each  code. 

Until  the  time  that  the  mass  filter  exciter  and  HV 
supplies  were  activated  no  meaningful  data,  except  for  the 
frame  synchronization  words  ( EB90H ) ,  were  present  within 
the  PCM  frame.  Once  the  instrument  was  activated,  the 
microcontroller  loaded  the  mass  filter  control  circuits 
with  the  first  set  of  the  stored  parameters.  The  data 
counters  were  activated  1ms  later.  The  timing  for  the 
operations  continued  to  be  provided  by  the  interrupts  from 
the  PCM.  The  support  and  monitor  data  was  gathered  and 
stored  in  a  bank  of  temporary  storage  registers  for 
transmission  during  the  next  frame.  The  ion  data  was 
collected  during  an  interval  of  9ms  in  which  18  PCM  data 
words  were  transmitted.  The  interval  began  with  the  second 
frame  sync  word  and  terminated  with  the  onset  of  word  lb. 
At  that  time  the  data  was  also  transferred  into  two  holding 
registers.  The  mass  filter  control  parameter  transfer  into 
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the  circuits  also  was  accomplished  during  word  IS. 
Therefore,  approximately  1ms  of  settling  time  was  allowed 
before  data  gathering  resumed  with  the  filter  set  for  a  new- 
atomic  mass  unit. 

The  mass  filter  control  program  was  stored  in  the 
EEPROM.  The  first  two  address  locations  contained  the 
frame  synchronization  words  for  the  PCM  data.  The  next 
four  locations  stored  the  time  codes  for  the  ejection  of 
the  nosecone  and  the  activation  of  the  mass  filter. 
Remaining  10  address  locations  were  left  in  reserve  for 
other  uses  which  could  include  an  identification  code  and 
some  other  descriptive  data  for  the  stored  program.  The 
remainder  of  the  2  k  byte  EEPROM  was  reserved  for  the 
control  program . 

Sixteen  locations  were  used  to  describe  the  parameters 
which  stepped  the  filter  through  up  to  3  atomic  mass  units. 
Common  bias  and  ratio  conditions  were  used  for  the 
operation  in  the  three  mass  domains.  When  the  present  task 
was  completed,  the  program  advanced  into  the  next  block  of 
16  locations  for  new  instructions.  Thus,  a  total  of  12T 
different  parameter  combinations  could  be  stored  before  the 
flight  program  repeated.  The  control  parameters  and  the 
sequence  in  which  they  were  stored  in  the  EEPORM  are  listed 
in  Appendix  C.  The  flow  charts  and  the  program  of  the 
operating  system  are  presented  in  Appendix  D  and  E 
respectively  . 
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FIGURE  5 


NORTHEASTERN 

UNIVERSITY 


COLLEGE  OF 
ENGINEERING 

BOSTON.  MASS.  02115 


20V 

7> - 1 

CR4  R2|  P7K 


REVISIONS  j 

SYMBOL 

DESCRIPTION 

DATE 

ABB  BOW  At  1 

[I 

: 

«22  i  CR 


LVAT.51A 


M0N5 


LlrT 

BATT 

AN[ 

-|CV\’ 


24  *I5\ 


\'0V. 

i  'I  \  MONIT  .  [ 


.47L)Fdz  IQKP— ~~ 

V  V 


.47JJF  IOKP — L- 

"5"  ~5" 


.47ur-*-  :ok  p  — ■— 


'CL  .  ■  "  i 

“r.  Ar" 


CR  A5.6K 


CR.  ,56« 


2L2222A 


I  CONTRACT 
NUMNR 


FKOJECT 

-ICATION 

AFF 

TOLERANCE  UNLESS  WAW" 
OTHERWISE  NOTED; 

DECIMAL:  x  *  ±  .01  cmecx.d 

x  x  X  ±  009 

FRACTIONAL:  db  1/94  - 

ANGULAR:  ±  O*  30* 

SURFACE  i*s7"  mat;;, At 

FINISH:  V 

BREAK  ALL  SHAH?  I  DOM 


UPD 
MONIT  3; 


NORTHEASTERN 

UNIVERSITY 


COLLEGE  OF 
ENGINEERING 

BOSTON.  MASS.  021,5 

OOj  1 


2 


t 


,1 


APPENDIX  A 


PCM  FRAME 


WORD 

1 

AMU  CONTROL  DATA  MSBYTE 

WORD 

2 

AMU  CONTROL  DATA  LSBYTE 

WORD 

3 

RATIO  CONTROL  DATA  MSBYTE 

WORD 

4 

RATIO  CONTROL  DATA  LSBYTE 

WORD 

5 

SPECTRA  COUNTER  DATA  MSBYTE 

WORD 

6 

SPECTRA  COUNTER  DATA  LSBYTE 

WORD 

7 

AC  MONITOR 

WORD 

H 

H V 1  MONITOR 

WORD 

9 

H V 2  MONITOR 

WORD 

10 

COMBINED  BIAS  MONITOR 

WORD 

1  1 

+  DC  MONITOR 

WORD 

12 

+  15V  MONITOR 

WORD 

1  3 

BATTERY  V.  MONITOR 

WORD 

14 

TEMPERATURE  MONITOR 

WORD 

1  5 

QUADRUPOLE  BIAS  CONTROL  DATA 

WORD 

16 

BIAS  2  CONTROL  DATA 

WORD 

1  7 

BIAS  3  CONTROL  DATA 

WORD 

18 

BIAS  4  CONTROL  DATA 

WORD 

19 

FRAME  SYNC  WORD  1 

WORD 

20 

FRAME  SYNC  WORD  2 
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APPENDIX  B 


COMMAND  CODES 


Command  codes  are  given  in  the  decimal  notation.  The 
address  (A,)  and  the  data  ID)  represent  hexadecimal  numbers 


CMD 

1  . 

128;  AAA: 

i  DD 

- 

Enters  data  into  the  EEPROM. 

CMD 

w  • 

129;  AAA 

- 

Sends  data  from  the  EEPROM. 

CMD 

3  . 

130;  A A 

Sends  data  from  a  selected 
monitor . 

CMD 

4  . 

131;  DDD 

- 

Enters  data  into  the  Control  D A C 

CMD 

5  . 

132;  DDD 

- 

Enters  data  into  the  Ratio  DAC. 

CMD 

6. 

133;  AA; 

DD 

“ 

Enters  data  into  the  selected 
Bias  DAC. 

CMD 

7  . 

134;  AA; 

DD 

Enter  data  into  the  selected 
Offset  DAC. 

CMD 

8. 

13  5;  A  A 

- 

Sends  data  from  the  RAM. 

CMD 

9  . 

136;  AA; 

DD 

- 

Enters  data  into  the  RAM. 

CMD 

10. 

137; 

- 

RF/HV  ON 

CMD 

1  1  . 

I  38 

- 

RF/HV  OFF 

CMD 

1  2  . 

1  39 

- 

Positive  Ion  Mode 

CMD 

13. 

140 

- 

Negative  Ion  Mode 

CMD 

1  4  . 

141;  AAA 

Executes  a  segment  of  a  mass 

filter  program  and  sends  one  to 
three  frames  of  data  through  the 
serial  link. 


CMD 

1  5  . 

142 

Transfers 

control 

to  the  flight 

program . 

CMD 

1  6. 

1  68 

End  of  transmission  code. 

CMD 

1  7  . 

127 

Reset 

CMD 

18. 

2  5  5 

This  code 

is  sent 

back  to  the  ex 

ternal  control  to  indicate  an 
error  in  the  received  instruc¬ 
tion. 
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COMMAND  ADDRESS  ASSIGNMENTS 


CMD 

1  &  2 

EEPROM 

OOOH-7FFH 

CMD 

3 

MONITORS : 

1  . 

COMBINED  BIAS 

00  H 

+  15V 

0 1  H 

3. 

H  V  1 

02  H 

4  . 

H  V  2 

03H 

5 . 

+  DC 

04  H 

6  . 

BATTERY 

0  5H 

V  . 

AC  AMPLITUDE 

06  H 

8  . 

TEMPERATURE 

07  H 

CMD 

6 

BIAS: 

1  . 

DAC 

A 

(QUADRUPOLE) 

00  H 

T 

DAC 

B 

01  H 

3  . 

DAC 

C 

02  H 

-  • 

DAC 

D 

0  3H 

CMD 

- 

OFFSET: 

1  . 

DAC 

A 

(+  DC) 

OOH 

> 

DAC 

B 

(-DC) 

01  H 

3. 

DAC 

C 

(AC) 

02  H 

CMD  8  &  9 


RAM 


00-7FH 


CMD  14 


EEPROM  PROGRAM  BLOC  (010  X  N)  H 

WHERE  01 H  N  <  7FH 


APPENDIX  C 


UOOH 
(JO  1  H 
002  H 

0  0  3  H 
004  H 
00  5  H 
00  6  H 

XX  OH 
X  X  1  H 
X  X  2  H 
XX  3H 
X  X  4  H 
XX  5H 
XX6H 
XX7H 
XX8H 
X  X  9  H 
XXAH 
XXBH 
XXCH 
XXDH 
XX  EH 
XX  FH 


NOTE 


EEPROM  DATA  FORMAT 


FRAME  SYNC.  WORD  1  (EBH) 

FRAME  SYNC.  WORD  2  (9GH) 

NOSECONE  EJECT  TIME:  FIRST 
INTERVAL 

+  SECOND  INTERVAL 
BACK-l'P  NOSECONE  EJECT  TIME 
HV  AND  AC  EXCITER  ON  TIME 
TO  00 FH  AVAILABLE  FOR  COMMENTS 

HI -BYTE  CONTROL  DAC  (1st  AMU) 

LO-BYTE  CONTROL  DAC 

HI -BYTE  RATIO  DAC 

LO-BYTE  RATIO  DAC 

OFFSET  DAC  A 

OFFSET  DAC  B 

OFFSET  DAC  C 

BIAS  DAC  A  (QUADRIPOLE) 

BIAS  DAC  B 
BIAS  DAC  C 
BIAS  DAC  D 

HI -BYTE  CONTROL  DAC  (2nd.  AMU) 

LO-BYTE  CONTROL  DAC 

HI -BYTE  CONTROL  DAC  (3rd.  AMU) 

LO-BYTE  CONTROL  DAC 

END  OF  PAGE/PROGRAM  FLAG  (OOH'Fr'H 


1.  Control  and  ratio  DAC  d3ta  12  bits  left 
justified. 

2.  OOH  in  locations  XXBH,  XXDH  and  XXFH  advance 
the  program  to  the  next  page.  [p.  XX OH  to 
p.  (XX+1 )  OH ] . 

3.  FFH  in  locations  XXBH,  XXDH  and  XXFH  returns 
program  to  the  first  page  [p.XXOH  to  p.OlOH] 
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APPENDIX  D 


FLOW  GRAPHS 


INVALIDATE 

CURRENT 

COMMAND 


CALL 

VALID 

CMD 


VALID? 


MOV  B,  SBUF 


MOV  CMD-CNT 

,#00 


CLR  CMD-RDY 


CALL 

ECHO 

_MOVB , 

EOT 

CODE 

CALL 

ECHO 

%  POP 
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APPENDIX  E 


PROGRAM 


*AE;C  SSSS,'BLEt!  .'M  :SL,CER  AREAS'  \i  OC*  95  BA5E 


hcs-si  *acrg  asse^.e1  ve. : 

OBJECT  MODULE  PLACES  IS  :c::LIbD.08J 
ASSEMBLER  INVOKED  tU  :F1:AS«5!  :B1:L!PD.«S“ 


tPL'505 

•TITLE'  LI?D  !SUCEC  ARCASH 

$IFEC 

•DATE,!C  QCt  85 
t=P 

•DEBUS 

*E5-.:t:sLlRD.EW 

ISC5E 

*I*.C-.rE  :P::l!PD.DE: 

iiiiitiituimitttiiifiimimmmmmttituummmmuiimu 


_:BE  DEFINITION  SECTION 


;t  niitiiiimtuiiut  until  tin  tittittiumiiiiiff  hi  ttiiiiittiiitint 


:  s 

Si 

♦  * 

e:v::N’  esi 

O0H 

;t;  ct t  ,;c  ;c  c-p;i|T£C.  ;»(  gij£(i£  fqp  or*  uOcD 

.... 

r; 

:= 

DSES  A"  7 9H 

:: 

.  »  q»-C7 

AND  =57 

•  as:  ARE  NC*  USED  SO  ASSIGN  AS  1E!*GPV 

** 

r* 

I 

A*,  “!  I'E 

0 1 

:&CP  N9PD  2 

- 1 

"  1 

js 

0; 

,  ? 

=: 

■N* 

A- 

SAT  ■>:  DS 

(lj 

4 

:■ : 

=: 

“** 

i: 

:,i 

.  * 

r. 

;i 

3. -IAS:  DS 

At 

•.CD*  C  BIAS  BIAS  DAC  0  1C  ...POP  WORD  It 

s* 

~  ^ 

p;::  ;;  29 

■  : 

•urcn  \m 

•  \z 

=  ; 

I: 

SIAS  7:  DS 

O' 

; NERD  IS 

=: 

•  T 

rIAS.7:  DS 

;NC'6C  IP 

=; 

29 

CAP  SAcETv: 

DS 

•  il 

=1 

;c 

— - 

=  ; 

31 

DEES  A'  70“i 

-  1 

CTJUP: 

r»5 

S  ; SAVE  8  BYTES  FDR  COWAND  DECODING 

~ 

=: 

31 

CND.CN’: 

nc 

M  :l  BYTES  OF  DATA  RECIEVEC  FOR  COWAN! 

=: 

■*" 

QUEUE: 

DS 

:  !0  BYTES  FOR  PCT»WA/ECHO  QUEUE 

;;jz 

z\ 

7: 

G_:7; : 

j5 

■V.  : HOLD  1  OF  Sr'TS  LEFT  IN  SERIAL  OuEUE 

=: 

7^ 

ETAC« : 

DS 

0!  : AND  THE  FEMININE  FOR  A  STAC* 

si 


r;  35  ; 

s!  *C  “SEE  ; DEFINE  T-E  B!T  B:A6S 


48- 


T  * 


CS-51  NACPG  AESEfBi. 

£0 

.!CT‘  ■  5'JP£P 

AS' 

-  „  T  * 

QC  OBJ 

LINE 

SOURCE 

4! 

■)0!v 

=: 

42 

CfD  R!v 

S!T 

JAM 

OO! ! 

-» 

43 

IBP 

yr 

!!H 

l*!'  Bj='-  c.AE 

0012 

14 

CNE>!FL6 

3  IT 

129 

0013 

=: 

15 

TC 

CTT 

I7H 

>)J4 

=  i 

16 

SERIAL  step 

t  TT 

!4« 

CONNUNICATE  data  VIA  tue  3E= I-.  . I s.  f.:i 

00!  5 

=1 

17 

"ULTI  ANU 

BIT 

!5R 

NULTIPLE  ANU  -LAS 

■30!  6 

<8 

TIN£J!T 

BIT 

!6U 

TC55L!N6  A*  !NT:  5A’E 

ooi* 

z  1 

1? 

SAVE  e:t 

3  *  * 

ST0CA5E  SCACE  “ON  OE  2.=  >8  Is" 

■x<?4 

=: 

50 

NON  AlE 

P:T 

F!.t 

NONIrjR  AlE  =  IN 

oo5: 

=: 

5! 

non_S’5t 

P!r 

p1.3 

NON’TCR  CONVERSION  5IN 

r-*!92 

=: 

e  7 

NON  CE 

b:t 

pi.: 

NONITO5  0UTC.T  ENABlE  5In 

'OCA 

r‘ 

c*» 

IE5 

bit 

t\t) 

CC''RAT  SAC  "AN;5!5  bin 

0097 

5  1 

51 

ION^ON’ 

BIT 

pit 

P05! 7 1 «■£  nERA’I.e  ION  :;n*- 3.  "*■ 

00B5 

z\ 

55 

Rf  wv 

t;r 

S7  C 

?c  HV  DISABLE  =  :*. 

00B4 

-t 

C„ 

rS’ 

w!? 

s3.4 

CwJCUT .TCC"  Z’\ 

0091 

si 

*7 

CN7 

>:* 

Z 1  1 

rn^Tcc  LiT>'C2sjN’  : 's 

0046 

=: 

52 

5ELEC7 

PIT 

52.a 

7  JNE  DECODE5  [NAB'.E  =:N 

An  55 

=: 

59 

STPOB£ 

PIT 

ci  ,5 

®EL.AV  3?;VEf  STC.2BE  ?]S 

00  5  6 

=  ! 

;0 

0[ 

■:T 

-!.: 

PE.A»  2c!v'E:’  3L*:.iT  ripHr.E  -  "cr 

=  ; 

it 

=  ; 

£ 

=: 

63 

tiiiittiitimiiimimuiitutitmitmtttuiimitmiiimimiiiiitn 

=  1 

6< 

t 

1 

-  ! 

c5 

» 

"  -'•TOR  VA 

JJE5  pjc  CEST  Z  1 

s  1 

66 

1 

1 

si 

67 

tuttfiuttuimmstimtiitttuummmmtmtmmitiimiuiiim 

0040 

S  1 

68 

EEPRON  5EIECT 

EOU 

4  OH 

X !  00"  1 ! !  YC 

0046 

=: 

69 

H!EU 

EQ'J 

igj 

I  i  30 1 T 1 1  '•! 

0050 

=  i 

70 

2.  LON 

£Qlj 

6CH 

*10!  340  v; 

0056 

si 

’1 

LSB_RC 

EOU 

5SH 

010 1 11 U  t'3 

0308 

=: 

72 

H5B_P* 

ECU 

0D8H 

non  u*  13 

OObO 

=: 

73 

SB.DC 

ECU 

60  H 

oinoiu  74 

OOEO 

;  1 

’i 

NSB  DC 

ECU 

OEOH 

liiiom  Y4 

0068 

s| 

75 

BIAS  0  5ElECt 

EOU 

68H 

mum  -5 

0070 

si 

It 

8IAS.1  SE.EC* 

EOU 

70H 

mioui  Ye 

0076 

=  1 

”7 

cC*_LChO 

ESI 

T3H 

mum  r 

r  1 

7C 

r; 

?9 

5  A 

0000 

- 1 

8! 

NON  5ElECt 

EOU 

00  H 

si 

82 

=  t 

83 

=: 

84 

N0RFIN5  VClJEE 

= 1 

35 

49- 


U  3"  95  RA6E 


**C S -5 1  «ACRO  ASSEMBLES  .!PD  'SUPER  ARCAS; 


3b: 

LINE 

SOURCE 

=1 

9e 

AA  EQU 

’A' 

W*” 

1  •» 

=: 

3' 

6  EQU 

-l 

5  » 

ZER  EQU 

'O' 

?3 

N;K  EQU 

’?• 

=  i 

?o 

Rc  ION  EQU 

06* 

00(1 

sj 

tV_!_HON  EQU 

C’2r 

2  1 

92 

-V  :  PON  EQU 

03R 

=  : 

5  • 

CQN8.N0N  EQU 

OOrt 

'i 

=: 

*4 

DC  PON  ECU 

34H 

v.  v. 

=i 

°! 

VC2  NON  EQU 

01 H 

‘  VC 

=  t 

=  ; 

SAT_NON  E9U 

03M 

s; 

" 

TENc'_"ON  EQU 

074- 

■: 'jZ- 

S3 

SAUD.COUNT  EQU 

OP  2“ 

:  1200  BAlD  COUNT  RATE 

=i 

=i 

;?0 

10! 

= i 

102 

: SPECIAL  COHNANDS/ CODES 

-i 

103 

; 

v.-c 

si 

!C4 

ESC  CODE 

EQU 

7FH 

)0'- 

si 

10! 

E°R  CODE 

EQU 

OPPH 

)0Ag 

si 

:oi 

EOT.CODE 

EQU 

0A8H 

s'. 

1A? 

si 

1C3 

• 

* 

r  1 

i  *,Q 

—  - 

si 

i  jo 

1SE6  AT  4000 

:*ao 

-i 

Ml 

PRAHE.NORD.O: 

DS 

1 

iPRANE  SYNC  WORD  0  AT  EEPRON  000 

0s  A 1 

s\ 

M  2 

ERANE.MRD.l: 

DS 

1 

:  1  301 

',?hZ 

r; 

•  ' 49 

CAP  DELAY: 

OS 

! 

; THE  DELAY  COUNT  OP  INTO'S  TO  BLOW  CAP 

=: 

!!4 

CELAY.C: 

DS 

[ 

; THE  SECONDARY  DELAY  *0  REPEAT  THE  BLOW! S5 

si 

! !! 

; 

THE  CAP  AND  STAR'  Oc  Th€  PROFILE 

-A* 

=  i 

He 

DE.At.3: 

DS 

1 

-AS 

=! 

1  »7 

*RASU_EE: 

DS 

1! 

:  WORDS  RESERVED  FOR  USER  RECORDS 

=1 

r! 

1 13 

PROFILE: 

rs 

2032 

:  THE  REST  OF  THE  EERRON 

si 

2  f 

120 

1 21 

4EJEC* 
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ICS-51  "AC'O  ASSEMBLER 

LIPS  (SUPEP  A^CAE 

LOG  OBJ  i.!NE 

SOURCE 

=:  122 

SEPI AL_BCOT_CQDE  SEd«ENt  CODE 

;  1  O’ 

PROF  HE  _CLT  _C02E  SE5**ENT  CODE 

=i 

*EJECT  " 

-51- 


4* 


16  OCT  65  EASE  5 


•C5-51  *iCc3  AESENBLEF 


'.;Pj  •: SUPER  ARCAS' 


of: 


line 


t 


-i 


* ! ‘tCw'JDE •'  :cl:POMfiC' 

:  tltlliilitltltttt t III 

"EEr 

~  t  r.E*7  *  SE  ■-  DOP 1 
LOCAL  C!FC 
LOCAL  to  done 


“iCRO  definition  section  miiiiuittititttiim 


PIJJH 

P'JS1" 

«ov 

NOV 

INC 

NOV 

DON! 

JNP 


X'lFO: 


NOV 

NOV 

INC 

INC 

DJNZ 

:T0.D0NE: 

NOV 

DEC 

OOP 

one 


..  ::»st  in  f:pst  out  of  queue . v 

00“ 

O'.H 

RO.IOUEJE 

5i ,  •queue 

R! 

R7,Q  FTP 
R7.ZFIF0 
■TG.DONE 

h,?R! 

«O0,A 

01 

RO 

B'.*F!rC 

«» i, 

qftp 

'  IN 
)0N 


-1 


:«DEF;NEiilA!T'N6!\T!"E' 
LOCAL  ”_DOJT 
LOCAL  NA!t_ONE  N? 

LOCAl  '0  DONE 


=1 
:  1 

=  1 
=  1 


DO 


PUSH 

oiJSH 

PUSH 

“QV 

IT: 

NOV 


NOV 

SETB 

‘,NA!T_QNE.N$: 

Jp 


...  m;t  naf.tine/io  seconds 

ACC 
OOH 
01 H 

0 1 ,  THAI T_T ! "E 
A.R! 

XTO.DONE 
O0.I100D 
TINE. or 

TINE  BIT.* 


.V 
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-5!  MACRO  ASSEMBLE? 


* 


OBJ 


L  IPO  5l,cE?  ABC  AS'1 


LINE 

SOURCE 

z  1 

JNB 

TIME  SIM 

=  1 

DJNZ 

RO.TNAI7  ONE  MS 

=1 

DEC 

?! 

=  ! 

j« 

ro  do  it 

=  ; 

ITQ_?jNE: 

=: 

PQP 

QVfi 

=» 

PQP 

C<  y,  m 

=1 

POP 

ACC 

=i 

130 

XtDEcINE(5E’ 

A*‘j 

si 

■CVI 

A.BDCTR  I’5ET  TU£  i»n  uTJM  p¥T£V 

=1 

«C-v 

AMU  -.A 

=1 

INC 

E"? 

Si 

MOV! 

A.M5*?  Vet7  7aE  AM"  .Dm  WiV 

si 

MOV 

ijllj  _  Z 

:  ‘ 

INC 

r.c*:c 

r; 

L31 

:tDEc!NE'sET 

aat  AND  BIASES!. OCAt  SE7  NEV 

=  1 

MOV 

p;.lv5a 

=  ! 

“OV 

- 

=*. 

X6ET.NEIT: 

=  : 

"Gvr 

i.ar.pr^ 

=  1 

INC 

nt'c 

=  1 

«0V 

SPO.A  VSAVE  TaE  pacjuc’cc;  SPAEX' 

S’ 

INC 

c;  VPQIN7  "  NE I T  PAPAM£TE?V 

djn: 

-cct  vr¥T 

, 

XlDEc!NESET 

s  1 

MOV! 

A.iDPT? 

=  ; 

■CV 

°:.acc 

MOV 

c:,*5!AS  !  SELEC* 

-i 

MOV 

02, 100 

si 

INC 

DPTR 

si 

MOV! 

ajdpt» 

=1 

MOV 

°O.ACC 

-1 

MOV 

c:,tBIAS  !  5ELECT* ! 

MOV 

pc.too 

s\ 

INC 

r.p-rc 

= ; 

MOV! 

A.BCPTt 

=  1 

MOV 

sO,ACC 

=i 

MOV 

P2.IBIAS  !  SELECT*: 

s; 

MOV 

°:.tc-o 

*i 

INC 

D°TR 

si 

MOV! 

A.acpre 

s’ 

MOV 

pO.ACC 
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n'S-C!  *ACRO  ASSEMBLER 


.icD  'SUPER  ARCAS) 


it  OCT  e5  PA6E 


/ 


_DC  OBJ  LINE  SOURCE 


=1 

NOV 

PI .  *B  I  A£_  1  SELECTS 

=1 

NOV 

P2.I00 

rl 

INC 

OPTR 

-  i 

=  1 

<33 

:«DErINE'SET  AH'J  VRi ' 

=i 

...  P‘JT  rur  AN'J  AND  VR  VALUES  INTO  TRE  DACS  . V 

z\ 

NOV 

PO.ANU  H 

-t 
- 1 

NQV 

P2.INSE _°P 

— ! 

NOV 

PI. 10? 

=1 

■ov 

PO.ANU  L 

=1 

UP'V 

P'.HSE.PP 

z\ 

■OV 

=:.#?? 

r| 

NOV 

SA.Cir  H 

=  1 

MPy 

c2.INSr,DC 

=: 

■ov 

r  1 

NOV 

s-O.RAT  L 

“CV 

-2. USE  d: 

sj 

»0V 

K.m 

=  1 

:24 

UDEf:NE-'SEr_8!ASES' ' 

si 

NOV 

A.SJIAS 

si 

NOV 

■2.  ACC. ' 

si 

NOV 

ION.CONT.C  V  SELECT  POSITIVE  OR  NEGATIVE  ION  NODE  V 

r  J 

MOV 

Pv.O  BIAS 

- 1 

NOV 

'2. IB  I  AS  0  3ELEC' 

"DV 

52,I00H 

z  l 

»ny 

-'.PUS  : 

z\ 

NQV 

C2.»SIAE  ■:  SELECT*! 

z\ 

NOV 

°2.#00u 

Z  1 

NOV 

P?,?!AS  : 

=: 

NOV 

::.I6!AS.0.SELEC'*: 

=  1 

NOV 

p2,*00u 

=: 

NOV 

s:.pias.i 

z\ 

NOV 

p:.#8!AS_?_3ELECT*J 

z\ 

•  -Q 

1Tb 

»!NC.UDE'  :c'. 

:  L !PD. &T • 

-  • 

•  TS 

CSE5  AT  00 

=  ! 

JMD 

PO.POOT 

CR5  EXTIE 

r  1 

>U 

pr«  CQ*JTIN£ 

54- 


"CS-51  NACPO  ASSENBLER 

l!pD  •SU'ER  ARE 

AS1 

-3C  OBJ 

LINE 

SOURCE 

=  1 

145 

. 

0013 

=  ’. 

1<6 

0P6  ElTi: 

0013  32 

si 

!47 

RET! 

=  ; 

1 46 

z\ 

;jo 

1 50 

0023 

=  1 

151 

ORE  SINT 

0023  020,",'f| 

r  =1 

152 

JNP 

serial 

=: 

153 

; 

=; 

'.3* 

: 

0035 

=: 

155 

OR 6  338 

- 1 

1 5t 

j  c?7 

: 

- 1 

150 

« 

T0_BOC*T: 

s- 

15° 

• 

r  | 

160 

•JS1NE  0 

■•035  ::d: 

z\ 

16! 

SLR 

=50 

0037  C2D< 

s  * 

162 

CL£ 

RS! 

'•039  75A000 

z  J 

163 

»0V 

e2,*OON 

.■CLEAR  OUT  RESET  CLEAR 

003C  D296 

z  1 

164 

SETB 

fl". 

: PREVENT  7he  CAP  PLOWING 

003E  C295 

z\ 

165 

CL6 

3TRQBE 

: DONT  ST»OBE  ANVTHIN5  ;n7C  T“S  DP!VE= 

0040  D2B5 

M 

166 

SETc 

FF.HV 

: TURN  OFF  *-E  VOL’AGE; 

0042  C292 

- 1 

167 

CLC 

"ON_OE 

00**  C294 

z\ 

168 

C.t 

"ON_ALE 

,•046  C290 

St 

169 

CLR 

!=r’ 

0)4e  C2B6 

s  * 

170 

SETB 

PIC 

itmtmiimmtmttitttitt 

0C4A  0288 

s  * 

I'M 

SETB 

ITC 

;  READY  INTO  FOR  NATCH  DOE  C1RCLT 

004C  D2AS 

si 

172 

SETB 

EXO 

004E  D2AF 

si 

173 

SETB 

EA 

0050  D2B9 

=; 

174 

SETB 

I  EO 

: CLEAR  DUT  NATCH  D06  NITH  !N71  !N7£5ij= 

0032  00 

_  i 

175 

NO® 

•'353  00 

z\ 

176 

NOP 

0054  *04000 

=1 

\'l 

"3V 

DPTR, I4000H 

:ENT£E  ’H=  ftn  SYNC  WORDS 

0057  £0 

- 1 

178 

"0V1 

A.8DPTR 

•:C5B  r539 

z  1 

!'? 

"OV 

jUEUE.A 

00 5 A  a: 

=  1 

190 

INC 

P  TP 

0058  EO 

z  1 

18! 

"OV* 

A,®DPTR 

005C  r53A 

=  1 

182 

NOV 

QUEUE* 1 .  A 

'"5£  75083° 

Z  1 

183 

NOV 

°CN_PQ!NT,»9UEUE 

0061  751100 

s’ 

184 

NOV 

CAPJAFETY.IOO 

:pp£VENT  B’.ONINE  Oc  CAF 

0064  7580FF 

- 1 

195 

NOV 

PO.IOFFH 

:“ES£T  bcrtc  ;r  a*  ESCAPE  3»" 

0067  75A000 

=  1 

1 56 

NOV 

P2.I00H 

OOtA  758150 

•\ 

IB7 

NOV 

SF.ISTAC* 

:PE5ET  S'AC*  cO!NTEP 

=1 

138 

littiittitimitmtutmttimiimmitiiiiuiftititmttmitiuii 

0060  020000 

f  z* 

199 

;« 

SERIAL  SCO7 

16  0CT  85  PA6E 


■CS-5!  1ACF0  ASSE*PLER  .!CD  'SUPER  AREAS- 


.sc  cb: 

lINE 

SOURCE 

=  ■ 

’.9f- 

iUiimitmmttitmitiimiimiiitimimmmtitmimmtMtmii 

=  ; 

i3« 

:  C0S  fE5Tl**€  PURPOSE? 

=1 

T7»c 

Efil1  51 

'  \  TQ.'C 

=  1 

!°T 

19V 

Pv.lTEi’  *l»t 

;  '005 

=  t 

ni 

any 

SUITES'*  7I*E 

;  u  "Acs 

=: 

•95 

10V 

R2.I3EST  TI1E 

.  :*.  ::b* 

=  i 

iQj 

I®  ®LT;  SETS 

TST 

:TEST  ®DR  ITEST  TINE 

::s<cs 

137 

JR 

TSUSEZ 

;  i; 

=  1 

:®s 

EEC 

r: 

:  DEC  IE  TEST 

-v"  ;«3 

si 

199 

02H2 

FI,  IF  PIT 

:  LOOP  T0  TEST  PIN 

:•:*£  c:o-  s4 

s\ 

J1P 

t0_BOOt  h 

z\ 

:o! 

2*EC.=TH: 

H  "  *  C 

s’. 

20* 

DEC 

RC 

: DECREMENT  IE  FLIGHT 

3032  3QC2 

*1 

205 

DJNZ 

Rl.lPF'Jf 

: LOOP  TO  TEST  5  T!NES 

si 

206 

; 

*1 

; 

si 

203 

TC_BOO*  IT; 

:!E  EITHR  TEST  IS  VALID  FOR  TEST  THE  TINES 

=1 

209 

; 

THEN  BOOT  9RQPEP  ®QR  TYPE 

s’. 

2i£ 

• 

0C5*  -A 

a* 

21: 

1QV 

A,R2 

v  )35  sOv  *! 

r  -1 

211 

J  » 

SERIAL  JOOT 

:  IE  VALID  5  TINES  HEN  BOOT  FOR  TEST 

*: 

7 

NAYJLISHT: 

•v.s:  r5 

s; 

21* 

10V 

A.  90 

:  ELSE 

v,ag  'v:3 

st 

-  •  c 

CNZ 

T0_RESET  PAYLOAD 

:  :sa  ■•:cvvO 

c  *! 

11  S 

J1P 

®LISHT  BOOT 

: IF  NEITHER  IS  VALID  THEN  RECYCLE 

-  1 

*i  <  - 

T0_RESET  PAYL0A2: 

•  ;r.  \\r:r 

-  1 

2 19 

m 

»ESET 

-1 

219 

: 

-  .»  - 

■ 

• 

f. 

“■ "  • 

t INCLUDE!  :F1 

:SERIAL.BTl 

at 

22c 

:  ******  A  BENCH  TEST  IS  IN  PR06RESS  Uim 

— 

=  i 

223 

9 SEE  5E=IAL_BOOT  CODE 

229 

; 

=  1 

23: 

EEBIfiL_BOQT : 

;.)00  0210 

=; 

231 

SETB 

CND  RDY 

iPRESEY  SRIAL  FLA6S 

20C2  C211 

=  i 

232 

CLR 

I  BE 

*530  )0 

233 

10V 

C«D_BUF,»OOH 

0 Or  *53800 

.  i 

23* 

10V 

CND_CNT,IOOH 

-56- 


ncs-51  -ACPO  M3EtBLE»  'SI*®  WCA; 


ICC  OBJ 

,;OOh  ’54900 

oood  ’,58°:f' 
oc :o  ?50Sr: 
0013  7555*2 
■''Is  75995'. 

;  ,  52S' 

■)*’P  C299 
r?  cc 

VV*W  ***•  *• 

OQ®  C2IC 
‘>■'2'.  75: 100 
0024  22AC 

002b  20AC'3 
0029  ■’511" 

0 )2C  D2B5 
:::t  D2es 

0030  750939 
0*33  D2A8 
0035  D2A® 


::s  00 

0035  00 
7*3  3C  00 
007D  9093 


■_!NE 


=1 


5  1 
;1 


239 
27® 

240 
24! 
2<2 
243 
2*4 
2*5 
:*s 
2*7 
248 
2*9 


SOLACE 

«ov 

•rv 

«0V 

«OV 

;ET9 

CL* 

Cl® 

C'-= 

NCV 

9i*9 

®LlEHT  BOO* : 
'  JB 

•too 

I'tif  ES®E7': 


003®  904002 
00*2  EO 
->43  *53* 
0045  S3 
'044  EO 
0047  F53S 
0049  S3 
004ft  EO 

006ft  ft3 
006B  EO 


0098  749* 


250 

EE7? 

*  10 

_ , 

-C  ^ 

SE7E 

z\ 

252 

NOV 

PC’*  POINT. *811! 

r  \ 

-x* 

4.  W  - 

:E*E 

*  to¬ 

z\ 

254 

SE7? 

es 

z[ 

255 

:hb 

pp.*LT_OELSv 

25o 

; 

=  ; 

25" 

; 

z\ 

255 

NS!7: 

-1 

259 

NO® 

r  1 

260 

su® 

z ' 

2 1  j 

NO® 

z\ 

2i2 

’** 

«A!7 

z\ 

267 

: 

z\ 

244 

! 

- 1 

2s5 

PL7  DELS'': 

-1 

246 

NOV 

C®7*, t*v02H 

r  1 

247 

NOVI 

ft.SD*7* 

si 

269 

nov 

QUEUE , A 

r ' 

269 

:nc 

jBTB 

- 1 

270 

■ovi 

:.aD*T9 

5 1 

27! 

NOV 

QUEUE*!,  ft 

- 1 

272 

INC 

l*7? 

s* 

2*3 

NOVI 

A.9DPTP 

5! 

274 

XNftI7  :ft 

sj 

296 

INC 

p>»TR 

z  1 

297 

NOVI 

S.9DPTR 

z\ 

,  298 

XNSIT'S' 

-1 

1  320 

BlON.CSP: 

s 

!  32! 

NOV 

S.IC-9*H 

Q  PTP.400H 

T*C'0.42>:  ;  ""E  : 

T'  1 , IBSL'C  CGl'N7  :SiT  U®  *0*  '.200  BAUD 

tui  jaftiiD  rmjN* 

5r.2M50K'  :B  rl7  K  CSB3TV  SESIftl 

'  ; T.jc v  2K  -:»E®  ! 

7j  ;CLES®  C.'t  r.N7EBLIBT  ®-ft5i 

pj  jSES’SL  ®0R7  LOU  ®910B!7'- 

CAP  SAFET'.IOOH 

£;  "  :E#ABL  5i::-SL  !9TE®J* 

E3,«EP.S«FET»  ;!*  1M  ft  BENCH  TEE*  "ODE  9 EE®  CA«=  S«* 
•:a®  SAFETY,  I09PH 


in*  •:  ®?w®:T' 

INTERijFT  QN  fftUIHfi  £B5£  IN7' 

PG1N®  7«E  *2*  7 2  NQ9.D  0 
ENABLE  '.N’O 
ENABLE  !N7ESL,BTS 
:r  A  CLltr*  T“E9  J*P  T,0  2EL#> 


. tp  Tij  5ENCH  *ES*  "COE  N*r 


rns  rr»»SN*' 


;6ET  THE  ®RAHE  S’NC  N09D  v 

:6E7  rpaNt  NORD  1 

,K-  7N®  OE'-AV  7!NEi  FPO**  EEFP3** 
•Nfi!1  EER°CN  002  10  SECOND? 

;NA:T  EE9R0H  003  5 10  SECONDS 


-57- 


4 


■:s-s:  »*■:"  asse“='_e~  ,:ct  -supf  a»cas •  u  ocT  35  ba6E  n 


IC  OBJ 

LINE 

SOURCE 

gr,  pc,M 

=  1 

::: 

ANL 

A. CAP  5ArETi 

;  SAFETY  PEATIJRF 

:Sr  "530 

=  1 

3*3 

NOV 

PO.A 

BO3! 

=i 

"4 

SETB 

STROBE 

■07 

=i 

32! 

CLP 

STPOBE 

; LATCH  IN  THE  VALUE 

'  0  c,  £  C  «, 

=: 

T"'  A 

UK 

QE- 

■.blow  cap  mttttttmtmmmtmtt 

=  t 

717 

INC 

DPTr 

s| 

33E 

NOVI 

A, BDCT5 

=  • 

T  ”  C 

JWA!T<A 

; WAIT  EEPRO"  01-4  10  SECONDS 

Z  1 

BLCW  C»r  ASAIN: 

!?r  'i** 

3 1 

352 

NOV 

H, 

;;  jcm 

=! 

35! 

ANl 

A. CAP  SACET • 

:  •  re;: 

=  ; 

35< 

NOV 

Pj*  £ 

"C? 

SETS 

S’P.OBE 

■*•  '";c 

=« 

*;5. 

rLR 

STROBE 

: CAR  IS  BLOWN  IF  IA-"tv  2LSB=1 

si 

35' 

INC 

}ptc 

•  “  '  Z  ' 

=: 

356 

NOVI 

A.ar-sTs 

2- 

3:3 

LWA I T ; A 

:WAI'  EEPRON  005  ;K  SECONDS 

.52  JIB! 

=: 

3S! 

C-P 

C Z  m'v 

:T’JRN  ON  *HE  RP  AN'  HI6R  VGJASE 

*  Z  . .. v v 

Z  r  ’ 

3s: 

OC_P‘"I.i 

383 

SIM-JCE  •  : c ! :  L 

:O.S£P 

=: 

3c  A 

: 

=  ; 

-3c 

; 

::  "\Z' 

=: 

386 

SERIA.:  -j=a 

ACC 

!.:■ 

=: 

337 

CUS* 

C:N 

=  ; 

258 

35  INS  0 

:*  *  — 

t; 

CLR 

CC-. 

:e  :::< 

Z ' 

?;* 

ClP 

051 

:?«sca 

= : 

jfi 

Ri . RECIEVE 

DA'A'CNO  INCD"!N6  THE  JNP 

:T  222C 

=: 

"C 

■  ’  »i 

T1 

-C  .  -  *  A  A 

c  =; 

233 

CALL 

IN’T 

: ELSE  TRNSNIT  NEIT  IN  QUEUE 

::  •  ■ '  * 

si 

354 

POP 

RSW 

:  - :  • 

=  ; 

35! 

POP 

ACC 

_  -  -  - 

r  ; 

:  =  ; 

»ET! 

:ANC  50  B-Ck'  TO  WAITIN6 

s  1 

337 

=  ; 

3;5 

=  ■ 

77* 

= E  3 1 E  vE : 

::?3 

=  . 

i'I-3 

U 

PI 

:: 

=  : 

NOV 

P.SBUF 

: SAVE  INC0"IN6  IN  i 

-  2“ 

= ; 

- .  * 

JF 

B.’.CNI 

: J'jNc  IF  A  CONNAND  IS  REC1EVED 

; ;•*  ;o!005 

=  : 

;  3 

IP 

CNO  RDY.RCV  ERA 

; IF  EIRECTIN6  A  CONNAND  AND  RECIEVE 

=  1 

i  ;* 

:DATA  then  ERR 

; .;  z  {*33 

=; 

‘05 

■Cv 

A,  C  “  E'  _  C  Ni  t 

;  A  340903 

- « 

CJNE 

A. 408H.N0  ERR 

:  IP  TOO  NANY  PIECES  OF  LATA  ERROR 

=  i 

40' 

RCv.ERR; 

.  ..  »,V,'v 

c  s  * 

40= 

INP 

[CD 

;  =  S 

58- 


"CS-5!  NAC°0  ASSENBLER  L1PD  (SUPER  ARCAS 


LOC 

OBJ 

LINE 

SOURCE 

0:10 

5005 

=  i 

409 

NO  ERC: 

JNC 

TO  ERR 

'  8 

0112 

E5C0 

=i 

410 

NOV 

A.B 

C!  14 

644707 

=i 

411 

CJNE 

A,I6,L7_S 

:  117 

020000 

p  =« 

412 

in  £D9: 

J"R 

ERR 

if  nftTA  =5  ~urkj  ERR 

0 !  1  ft 

4003 

=  1 

413 

LT  S: 

JC 

IS  L7J 

5 

■■■:  ic 

020)00 

F  =1 

414 

JN? 

ERR 

=5 

=  1 

415 

IS  lT  6: 

01  IP 

644003 

5  1 

416 

CJNE 

a,iaa-in,not.lt_. 

:•  J22 

020000 

F  =1 

417 

JN= 

ERR 

=t-i 

=  1 

41E 

NO'  L' 

0125 

501: 

=  1 

419 

JNC 

VALID 

H  '=  V 

A  i  *17 

B43A03 

=  i 

420 

CJNE 

a.»n:n*i.lt  9 

0!  26 

020000 

F  =1 

421 

£CP 

=  A 

■;:d 

4003 

ri 

422 

LT 

*.r 

IE  LT  : 

*.  !  It 

'<200  )0 

C  =: 

*23 

J*P 

CDC 

3.  V  i 

=  1 

424 

ts  lt  = 

cr, 

B42c03 

=: 

*25 

rJSE 

a.I JER-n.ET  0 

‘135 

020000 

r  r  1 

*26 

JNC 

rcc 

?!79 

5003 

r; 

427 

6T  ): 

JNC 

vfiJD 

,)  s  V  zl 

on  a 

oroooo 

►  r ' 

•  25 

jw; 

E:: 

■:  ; 

- 1 

42= 

VAJD: 

01 3D 

E5ie 

430 

»ov 

a.CND  CNt 

6ET  TrE  3"D-DA7A  =2:ntE: 

013F 

243! 

=: 

43! 

ADD 

A.ICND  rllF*  1 

;t  tr; s*  *;  fqr  ADDRESS  ;  D^  5EI" I "A 

0141 

:g 

=i 

432 

"Cv 

R  ’  ,  H 

0142 

£5-0 

s  1 

*33 

■Ov 

R,  B 

0144 

►  A 

z\ 

434 

NOV 

t  h 

AND  SAVE  "-E  DR7:  ]«,  tus  srxrrt 

0:45 

0538 

si 

435 

INC 

2ND  CNT 

:u!N*  T0  THE  NET  =OSI7!ON 

0147 

!2C"'0C 

r  -t 

436 

CAL. 

£03 

ECHO  gAC‘  7HE  DATA 

01  4h 

DODO 

Sl 

43' 

pop 

:SN 

:  \\r 

DOE) 

=: 

439 

RQR 

ACC 

0:4E 

32 

s  1 

439 

RET! 

RE*'j°N  FOR  "ORE  DATA  OF  ED’  CODE 

si 

440 

; 

=  1 

441 

; 

- 1 

442 

IHIT: 

0  \  it 

7Rr: 

=1 

443 

NOV 

“7.I0FFH 

Wr  90R  APFRD1  INS 

0151 

DRFE 

si 

444 

DJNZ 

*7t  1 

TG  ALlON  3EDARATI0N  OF  TNITTED  DA7A 

0153 

E54R 

=1 

445 

NOV 

A, a  »TR 

CHEC*.  TC  SEE  !?  QUEUE  15  EN='V 

0155 

7003 

=  1 

446 

JNI 

3  N0T  ENF'v 

015' 

C21! 

=  1 

447 

CLR 

XEF 

NOTH I *45  !N  THE  PROCESS  Or  SEINE  X“2”E2 

0159 

22 

=  l 

448 

RET 

=  1 

449 

8  NO7  ENP7Y: 

015* 

853999 

r  t 

450 

NOV 

SBUc,9l'E'JE 

SET  THE  NET7  =!ECE  OR  DATA  !N  LINE  r2:  i"!7 

si 

451 

1P0C 

TRANS":'  T-E  NETT  R;RS7  !N  ..  LAS'  CJ' 

"17B 

D2!l 

si 

43 

:ETB 

S'-CN  T'-E  >»!*  A=  BUSV 

1 

•*2 

s; 

474 

RE’ 

AND  LEA.* 

-59- 


"CS-5!  »ACRQ  ASSENB.ER 


.:FD  'SUPER  AREAS) 


16  OCT  85 


-Cr  os' 

LINE 

SOUfiCE 

=1 

475 

. 

si 

476 

; 

si 

4" 

; 

si 

476 

DID: 

::’E  E5fo 

=1 

479 

NQV 

A. 8 

C *  80  B47F03 

=1 

480 

CONE 

A.IESCJODE.NOT  JSC 

0133  020000 

c  =i 

431 

JNP 

ESC  CND 

si 

<82 

NO' JSC: 

Use  S4A310 

-  4 

483 

CJNE 

A. IEOT  CODE, NOT  EOT 

;ige  rng? 

“  t 

48< 

PUSH 

DPL 

015?  C0S3 

S1 

<65 

=USH 

DPH 

;is?  i :oooo 

f  =: 

436 

CALL 

EOT  JND 

.’.PC  3183 

si 

481 

cnc 

dph’ 

ci=2  doe: 

486 

POP 

DP. 

::=<  dodc 

48° 

POP 

PSN 

::as  doeo 

=i 

490 

POP 

ACC 

(;cs  12 

=1 

4Q1 

9ET1 

s* 

492 

NOTJO-; 

11PP  753803 

si 

493 

NOV 

CND  CNT.IOOH 

C  l  PC  r530 

=1 

494 

NQV 

CDJ'jf.A 

;;SC  rc3g 

=1 

495 

NOV 

A. CND  CNT 

2! AO  C2I0 

=  1 

496 

CLR 

CND  RDV 

icoooo 

r  =1 

49’ 

CALL 

ECHO 

OlAC  DODO 

s  t 

498 

POP 

FSN 

D-vr.) 

st 

499 

POP 

ACC 

.  1-*  32 

=  1 

si 

500 

V‘i 

RET! 

* 

J.V 

502 

8SCJND: 

:iAA  '5r0'c 

s  * 

513 

NOV 

E.4ESC  CODE 

HAD  120000 

F 

5C4 

CALL 

ECHO 

; PC  '5s 150 

si 

505 

NOV  SP.ISTAC* 

1:83  '400 

St 

50s 

NOV 

A.  100 

1:5  COED 

si 

5C 

PUSH 

ACC 

2 IB*  COE! 

si 

508 

PUSH 

ACC 

°y Dec 

C  si 

52  c 

NOV 

DPTR.tPRE  JSC 

k;5r  "g- 

s  1 

Cl,- 

PUSH 

DPL 

:h  :o:t 

si 

51 1 

"USH 

DPH 

*-■  zz 

=  ; 

C|  1 

RE’’1 

:ABOR 

-  4 

513 

set  r:r; 

'Zl  ZO l\*j 

-  1 

5 ;  4 

39 

ISP,*  : ESC 

!Z4  ZZA~ 

=  1 

c  *  5 

CLP 

EA 

!!:  ZZ 

s’ 

516 

R£T  I 

;ANC 

=  1 

517 

| 

=: 

516 

J 

=  : 

51  = 

ECHO: 

:  RESET  TO  ACCEPT  DATA  FOR  A  NEW  COWARD 
; SAVE  THE  COWAHD  IN  THE  1ST  POSITION 
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HCS-51  fWCUO  ASSEMBLER 

LIPD  ■ SUPER  ARC AS- 

LOC 

OBJ 

LINE 

SOURCE 

•:'.C7 

COEO 

s’ 

520 

»i!SH. 

ACC 

o:cp 

COOO 

-t 

521 

ojSu 

OOF 

'•ICE 

E54F 

=  • 

?*■> 

■ny 

A,Q_FTR 

jicr 

54 ! 503 

=  f 

523 

CJNE 

A.#a  BTR-QUEUE- 1 . ROOF _  I N  _C 

MfJO 

020000 

C  -i 

521 

J*!? 

Q/ULL 

525 

RQj'MNJ: 

C'!D3 

2*3° 

z\ 

52s 

3DD 

p.IOUEUE  :sO:NT  ’VO  t«£  D'JEUE 

01D5 

F8 

r» 

52 7 

«0V 

90. A 

y.Di 

A4F0 

=  ■ 

52S 

»CV 

BPO.B  ;AN5  EVE'  THE  E3-0 

O',  os 

054? 

52« 

INC 

S_?7R 

0106 

E548 

=* 

530 

■ov 

A~3_?TR 

01  DC 

B401O5 

53! 

CJNE 

A.I01H.ST1  :CPtA*E  ft  1».;T  INT  I8  FIPS7  EN 

•::0f 

20:: or 

r  1 

532 

JB 

»?F.ST!  sQNLt  CREATE  AN  INTERliF7  Ic  IN 

=  1 

533 

MISSION 

*  *  £2 

D255 

=  1 

534 

S£TB 

T;  ; CAUSE  AN  INTEROP7  UPON  RE’UFN 

E  ’  r 

JjJ 

5TI: 

•31E4 

coco 

=  1 

515 

e  OP 

‘OF 

01E4 

DOEO 

=  1 

537 

POP 

ACC 

01ES 

22 

=  1 

538 

8ET 

=  * 

539 

: 

v!E; 

30K::D 

=  1 

510 

Q_FULl:  JNB 

TI.a.FULL 

01  EC 

120000 

P  =1 

5H 

CALL 

MIT 

v!EF 

DOOO 

T  t 

542 

80P 

00  w 

OIF  1 

DOEO 

r ! 

543 

POP 

ACC 

0‘.c! 

80D2 

541 

J«P 

ECHO 

=  1 

515 

• 

=: 

544 

ERP: 

0!F5 

COEO 

= i 

547 

PUSH 

ACC 

0!F7 

E5F0 

=i 

545 

»0V 

A.B 

01F9 

B*?F02 

si 

519 

CJNE 

A.  IESC.CODE. NO.ESC.ERR 

■:.fc 

B06C 

=  l 

550 

JN8 

ESC.CND 

=! 

551 

NO.ESC.ERR: 

OlFE 

DOEO 

- 1 

552 

POP 

ACC 

0200 

75F0?F 

=  1 

553 

«ov 

B.  DERR. CODE 

■,■203 

120000 

c  =1 

554 

CALL 

ECHO 

323s 

253000 

=! 

555 

NOV 

CND.CNT.IOOH.  ; INVftL!DATE  CURRENT  COW.AND 

'■20° 

753000 

z[ 

554 

"OV 

ClD.BOF, »00H  ; POINT  Tl]  7^E  C!RST  DATA  POSITION 

020C 

D210 

=  [ 

55’ 

SETB 

C«:’ppv  : ACCEF7  CNl;  a  CO“"AND  ae  neit 

=: 

556 

FORCE  .RETURN; 

02CE 

758154 

-t 

559 

"OV 

SP.ISTACL** 

0211 

DODO 

540 

8uP 

PSN 

3213 

DOEO 

=: 

54! 

POP 

ACC 

■32!  5 

J* 

=  ! 

542 

RETI 

=  1 

543 

; 

r  J 

544 

; 
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*25-51  NACRO 

ASSEMBLER 

LIED  1  SUPER  ARCASi 

l::  obj 

LINE 

SOURCE 

=  1 

565 

EOT_CND; 

22l:  £530 

si 

566 

NOV 

A.CND.B'Jft 

; GET  THE  CND’S  VALUE 

:C!6  '57000 

S! 

56' 

NOV 

cnd.bJf.iooh 

: REPLACE  HI™  A  ZERO  ftiAS 

02: B  ’002 

- 1 

56E 

JNZ 

CHD.SET 

: IP  MO  CND  THEN  ERR 

*'  7lD  9016 

si 

5:« 

JRF 

ERR 

:!P  CND*0  THE  NO  CND  SO  ERR 

-1 

570 

cnpjetj 

:oos 

21 

571 

MO_OF_CM5S 

EQU  I4D 

:15  COHHANOS  0-14  ARE  VALID 

v2!r  C2E7 

-f 

572 

CLR 

ACC.  7 

;STR!P  THE  MSB 

j*. 

21 

*r> 

RL 

A 

=  1 

374 

PL 

A 

{PROVIDE  A  14  OPFSET 

rococo 

C  =1 

575 

NOV 

OPTR,|TQP_OP_ 

JMPTBLE 

022o  '3 

=  1 

57: 

JMP 

IA+DPTR 

; JUMP  TO  PROPER  VECTOR 

•  « 

577 

TQR  Qft  JNP  TBLE: 

•::r  0:0000 

F 

579 

JNP 

CNDO 

0: 

s  1 

5'e 

HOP 

0:0000 

ft  =1 

500 

JMP 

CNDl 

72!  ■'•'• 

*1 

561 

HOP 

722?  720000 

ft  *1 

582 

JNP 

CND2 

’272  O'1 

«  4 
-1 

533 

NOP 

0233  020000 

F  si 

58* 

JNR 

CND3 

027s  07 

si 

585 

NOP 

7277  020000 

*  *1 

586 

JNP 

CND4 

027»  00 

=1 

537 

NOP 

•0238  020000 

F  si 

583 

JMP 

CMOS 

:::e  do 

si 

539 

NOP 

C-2JF  32  7000 

F  si 

£®0 

JMP 

CM06 

3742  70 

r; 

5®: 

NOP 

0247  020000 

r  -1 

5*2 

JNP 

CND7 

'246  00 

51 

59! 

NOP 

'"47  C20007 

r  si 

5«* 

JNP 

CMOS 

■;-ii  33 

=  1 

593 

NOP 

■'247-  727000 

F  si 

5e6 

JNP 

CND9 

‘21;  3; 

=  1 

55’ 

NOP 

21"  020000 

F  =1 

5=8 

JNP 

CMDIC 

02! 2  00 

r; 

5=9 

NOP 

7257  020000 

F  si 

600 

JNP 

CHOI! 

25:  OC 

si 

so: 

NOP 

725"  C 20000 

F  =: 

602 

JNP 

CM012 

. .  5ft  77’ 

=  1 

603 

NOP 

•7-256  720)07 

r  =1 

604 

JKr 

CHD13 

•'25!  7 ' 

-1 

603 

NOP 

725?  02)000 

C  Si 

60: 

JNP 

ENDS  4 

72:2  00 

si 

607 

NOP 

7 2*3  00 

s’ 

603 

NOP 

7264  00 

S  i 

:C9 

NQP 

16  or  85  PAGE 
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"CS-5!  MACRO  ASSEMBLER  L!BD  (SUPER  ARCAS'  '.i  0 


LOC  OBJ 

LINE 

SOURCE 

0245  00 

3 

610 

NOP 

0264  00 

= 

611 

NOP 

0247  00 

612 

NOP 

0268  00 

= 

413 

NOF 

0269  00 

= 

614 

NOP 

026A  00 

i 

615 

NOP 

026B  8088 

= 

616 

JMP 

EPP 

617 

« 

= 

619 

; 

r 

619 

4 

620 

« 

0260  C212 

= 

621 

CNDO: 

CLR 

CHD1FLE 

(POKE  COMMAND 

r 

622 

CND.l. 

DECODE: 

026F  E531 

= 

623 

NOV 

A.CND.BUF+l 

; POKE  COMMAND...  START  DECODINS  ADDRESS 

0271  120000 

F  = 

624 

CALL 

DECODE 

(CeANSE  ASCI!  CHARACTER  INTO  HE*  VALUE 

0274  5407 

= 

625 

ANL 

A,t07H 

; STRIP  NO*  APPLICABLE  B!t9 

0276  F531 

: 

626 

NOV 

CND.BUFM.A 

0278  E532 

: 

627 

NOV 

A,  CND_8'Jc+2 

?.'27A  120000 

F  : 

628 

CALL 

DECODE 

027D  C4 

r 

629 

SNAP 

A 

02'E  F532 

: 

630 

NOV 

CN0.BUF+2.A 

0 280  E533 

: 

63! 

NOV 

A.CNO.BUF+3 

0292  120000 

:  = 

632 

CALL 

DECODE 

0285  4232 

= 

633 

DPt 

CND_BUF*2,  A 

"287  201228 

= 

634 

JB 

CNoiFLB.CNDl 

DECODED  ; ADDRESS  IS  DECODED  !NTD  CND.BL'F 

02BA  E534 

s 

635 

NOV 

A.CND  BUF+4 

028C  120000 

F  = 

636 

CALL 

DECODE 

028F  C4 

= 

637 

SNAP 

A 

0290  F533 

r 

639 

NOV 

CN0.BUF+3.A 

0292  E535 

= 

639 

NOV 

A.CMDJ'JFtS 

02«4  12000C 

f  i 

640 

CALL 

DECODE 

0297  4233 

= 

641 

ORL 

CND.BUF+3.A 

;  DATA  AND  ADDRESS  DECODED 

C299  853183 

r 

642 

NOV 

DPH.CNDBUF+l 

029C  853282 

r 

643 

NOV 

DPL,CND’bUc*2 

C29F  438340 

=  1  644 

ORL 

DPH,tEEPRON  SELECT 

02A2  E533 

645 

NOV 

A.CND.BUF+3 

02A4  FO 

=1  646 

NOVi 

§DpTR,A 

; AND  WRITE  IT  TO  THE  EEpRON 

= 

647 

EEPROM.Rtt: 

02A5  75F0A8 

- 

64a 

NOV 

B.tEOT  CODE 

02AS  120000 

F  = 

649 

CALL 

ECHO 

(ECHO  THE  EOT  CODE  TO  SHON  CND  COMPLETE 

02AB  0210 

= 

650 

SETB 

CND.PDY 

02AD  22 

=  1  65! 

RET 

(AND  LEAVE 

=  1 

652 

« 

= 

653 

4 

02AE  0212 

= 

654 

CHOI: 

SETB 

CND1FL6 

(PEEK  COMMAND 

NCS-51  NACRQ  ASSEMBLER  LIPD  (SUPER  ARC AS 1  16  OCT  85  PAGE 


lOC  OBJ  LIKE  SOURCE 


•?:so  BOBC 

-1 

655 

JNP 

CND.l.DECODE 

{DECODE  THE  SANE  AS  CNDO 

=1 

65d 

CND1, DECODED: 

o:s:  E53i 

=  1 

657 

NOV 

A.CNDJUF+1 

3284  4440 

-1 

658 

ORL 

A.IEEPRGN  SELECT 

Q2B6  F583 

=1 

659 

NOV 

DPH,A 

02B8  053282 

*1 

660 

NOV 

DPL,CND_BUF*2 

028B  EC 

-1 

661 

NOVI 

A.IDPTR 

C2BC  r5cC 

si 

662 

NOV 

B,  A 

028E  120000 

F  =1 

663 

CALL 

ECHO 

o:c:  ?5foae 

=1 

664 

NCV 

B,«EOT  CODE 

0234  120000 

F  =1 

665 

CALL 

ECHO 

=1 

its 

RET 

S1 

667 

: 

-  1 

668 

; 

=i 

669 

CND2: 

!  ADAC  TEST  ROUTINE 

02C8  E531 

=1 

670 

NOV 

A.CND  BUF*1 

:6ET  THE  HIGH  NIBBLE  OF  THE  MONITOR  « 

22A  120000 

P  -1 

671 

CALL 

DECODE 

02 CD  C* 

si 

672 

SNAP 

A 

02CE  F531 

si 

6’3 

NOV 

CNDJUFM.A 

'25:  E522 

674 

NOV 

A.CND  B'JF+2 

1 222  123000 

F  =1 

675 

CALL 

DECODE 

0255  *53! 

si 

676 

ORL 

A.CND  BUF+1 

:::?  12:000 

F  =1 

677 

CALL 

SET  NON 

02BA  P5F0 

si 

678 

NOV 

B ,  A 

:2rc  i 20000 

F  =! 

679 

CALL 

ECHO 

02 DP  75P0AB 

=  1 

680 

NOV 

B.IEOT  CODE 

02E2  120000 

F  =! 

661 

CALL 

ECHO 

02E5  22 

-1 

sB2 

RET 

=  1 

683 

: 

*1 

664 

: 

-1 
-  i 

685 

SET_NON: 

12Ei  4400 

=1 

686 

ORL 

A,  MON, SELECT 

02ES  ?58CFF 

-1 

687 

NOV 

PO.#OFF*H 

SHAKE  SURE  THE  PORT  IS  CLEAR 

02EB  P5A0 

=1 

688 

NOV 

P2.A 

■'CEO  E2’4 

=1 

689 

SETS 

WN.ALE 

"EF  C2P4 

=1 

690 

CLR 

NON.ALE 

02F1  C293 

=1 

69! 

SETB 

NONJTRT 

02F3  C293 

=1 

692 

CLR 

non]strt 

,2:5  75AC00 

=1 

693 

NOV 

P2.IOOH 

•.DESELECT  EVERYTHING 

C2'8  7FFF 

*1 

694 

NOV 

R7.I0FFH 

{PREPARE  TO  MAIT  FOR  250  USEC 

::ca  effe 

=i 

695 

DJNZ 

R7,$ 

'2CC  15A(O0 

=1 

69  6 

NOV 

P2.M0N.SELECT 

{RESELECT  ADAC 

2Fr  T580cc 

si 

697 

NOV 

RO.IOFFH 

{RAKE  SURE  PO  IS  CLEAR 

0302  D292 

si 

690 

SETB 

RONJE 

{ENABLE  NONITOR  OUTPUT 

;  T-.-4  E5BC 

si 

6«9 

NOV 

A,  PO 

;ANC  GET  THE  VALUE 
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•CS-51  NACfiO  ASSENE.EP 

L1P0  (SUPER  ARCASi 

(.DC  OBJ 

.  INE 

SOURCE 

0306  C292  =  1 

700 

CLR 

NON  OE 

0308  75A00C 

701 

NOV 

R2.I00H 

O'M  22  =! 

*  * 

702 

RET 

/‘Ji 

*04 

DECODE: 

03OC  C3  *1 

705 

CLR 

r 

0300  COEO  =1 

706 

PUSH 

ACC 

030F  9441 

707 

SUBB 

a.iaa 

031!  4005  =1 

70S 

JC 

NOT.A.R 

0313  240A  =1 

709 

ADD 

A.  10 AH 

0315  159!  =1 

710 

DEC 

SP 

. 'it  LL  * 

711 

RET 

z‘ 

712 

NOT  fi_e ; 

03 IS  D0E0  =: 

i\~ 

PGP 

ACC 

)!1A  C3  =1 

714 

CLP 

c 

5 <0(1  sj 

t<5 

SUES 

R.4ZEF 

0310  22  =1 

716 

PET 

=: 

717 

; 

;t 

718 

« 

719 

CND3: 

031E  120000  c  =1 

720 

CALl  R!2.B!T.DEC0DE 

0321  C080  =1 

"1 

RUSH 

PO 

0323  853180 

722 

NOV 

PO.CND.BUFM 

0326  C0A0  =1 

723 

PUSH 

®2 

0328  75A0D8  =1 

72* 

NOV 

PD.INSB.RR 

032B  DOfiO  =1 

725 

POP 

r  v 

03 2D  853280  =1 

726 

NOV 

P0.CNDJUF+2 

C330  COAO  =1 

727 

PUSH 

PC 

0332  75A058  =1 

728 

NOV 

P2,ILSB.RF 

0335  DOflO  =1 

729 

POP 

°2 

0337  D080  =1 

730 

POP 

PO 

0339  75F0A8  =1 

731 

NOV 

B,  IEOTCQDE 

033C  120000  F  =1 

732 

CALL 

ECHO 

033F  C290  =1 

733 

CLR 

IFR 

0341  D290  =1 

734 

SETE 

XFR 

0343  22  =1 

735 

SET 

*1 

736 

CND4: 

0344  120000  F  =1 

737 

CALL 

R12_BI*. DECODE 

0347  COSO  =1 

738 

PUSH 

PO 

0349  853180  =1 

779 

NOV 

C0,CND_BUF*1 

03*C  COAO  =1 

740 

PUSH 

P2 

034E  75AOEO  =1 

741 

NOV 

P2,»N3B.DC 

0351  DOAO  =1 

742 

P0» 

P2 

0353  853280  =1 

’IT 

NOV 

P0,CND.BUP»2 

0356  COAO  =1 

74* 

pijcu 

°2 

OFFSET 
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■CS-51  MACRO  ASSEMBLER  LIPD  (SUPER  ARCAS! 

.oc  op:  line  source 


r  753 

'5A060 

si 

'<5 

MOV 

?35P 

DO  AO 

•  1 

7<o 

PSP 

*  :sd 

3080 

=: 

’<7 

PDF 

'5C0PB 

si 

7<S 

MOV 

1 20000 

C 

z\ 

'<9 

CALL 

•Tc5 

C250 

=  1 

750 

CLP 

D2e0 

=: 

351 

SETB 

.3 

=* 

752 

RET 

-i 

7^7 

* 

75< 

J 

si 

755 

R!2_B!T_DEE0DE 

.’■^5  A 

E53! 

si 

75* 

MOV 

:3cC 

1220(0 

F 

si 

757 

CALL 

C3bF 

C4 

=  1 

75B 

SNA3 

/!70 

cj3j 

-< 

759 

MOV 

E532 

st 

76C 

MOV 

:-i 

120000 

z 

s  1 

'61 

CALL 

<231 

si 

762 

OPL 

;  ^5 

E532 

=  i 

763 

MOV 

120000 

F 

=  1 

76< 

CALL 

. 

n 

*1 

765 

SNAP 

C'7P 

c572 

=  1 

766 

MOV 

.VTQt 

22 

-1 

'67 

RET 

=  1 

'6B 

; 

s  5 

7s9 

• 

=  ! 

"70 

CMB5: 

•  .7* 

E53! 

si 

771 

MOV 

■::6« 

1  *. ,  vV  V 

r 

=1 

77r 

CALL 

■!35? 

«ss 

=1 

773 

3PL 

!Tr? 

:ci 

=1 

77< 

MOV 

?:s? 

E532 

si 

775 

MOV 

;  ■>;r 

:  20000 

z 

=1 

'■6 

CALL 

'i 

2< 

~**T 

SNAP 

’3  * 

tc32 

=  1 

—7  3 

MOV 

.r93 

E533 

S 1 

-73 

MOV 

120000 

F 

si 

750 

CALL 

<232 

=1 

7B! 

ORL 

::c* 

2080 

=1 

752 

:U5H 

533230 

si 

'=: 

MOV 

;  7pr 

2  DAO 

si 

'54 

eUSH 

>:*! 

5331  AO 

*1 

7B5 

MOV 

c  !«4 

=i 

'86 

FOP 

V.  3*5 

5080 

si 

797 

POP 

{ >8 

75F0AE 

*1 

788 

MOV 

o:*b 

120000 

r 

*1 

789 

CALL 

P2.ILSB_DC 

C" 

:C 

P.IEOT.CODE 

ECHO 

J*R 

<FP 


A.CMDJUP*! 

DECODE 

A 

CMD_BUF-!,A 
A.CMD  B-JF+2 

decode’ 

CND.BU't’.A 

A.CMD.B'JF+3 

DECODE 

A 

CMD.BUF+2.A 


: OFFSET/BIAS  POPE 

A.CMD  BlP+1 
DECODE 

A.IBIAS.O.SELECT 

chdjufm'a 

A.CMD.P’JF+2 

decode" 

A 

CMD_BUF*2.A 

A. CMD  BUF+3 

decode’ 

CMDJL**2.A 

PO 

FC’.CMD_BUF*2 

p2 

P2.CMC.BUF+1 

s2 

PO 

B. IEOT.COOE 
ECHO 
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LIPO  (SUPER  ARCAS) 

16  OCT  85  CA?E  - 

/ 

LOC  OBJ 

LINE 

SOURCE 

03AE  22 

=  1 

790 

RET 

=  1 

791 

) 

=! 

792 

1 

793 

CHD6i 

: BIAS*- OFFSET  POKE 

03AF  E531 

=  i 

794 

NOV 

A.CND.B'JFM 

0381  120000 

F  =1 

795 

CALL 

DECODE 

0384  4470 

=1 

796 

ORl 

A, (BIAS  '..SELECT 

03B6  F531 

=1 

797 

NOV 

CND.BUF+l.A 

.  03B8  E532 

si 

798 

NOV 

A,CND_BUF«-2 

6  03BA  120000 

F  =1 

799 

CALL 

DECODE 

03BD  C4 

S1 

800 

SNAP 

A 

03BE  F532 

si 

801 

NOV 

CND.BUF+2,A 

03CO  E533 

=1 

802 

NOV 

A.CHD.BUF+3 

C3C2  120000 

803 

CALL 

DECODE 

03C5  4232 

=1 

804 

ORL 

CND.BUF+2.A 

S3C7  C080 

=1 

805 

PUSH 

PO 

03C9  853280 

=  1 

806 

NOV 

PO.CND.BUF+2 

03CC  COAO 

=1 

807 

PUSH 

P2 

03CE  8531  AO 

=1 

808 

NOV 

P2,CND  BUfM 

0301  DOAO 

=1 

809 

POP 

P2 

0303  0080 

=1 

810 

POP 

PO 

0305  75F0A8 

=  1 

811 

NOV 

B.IEOT  CODE 

0308  120000 

F  *1 

812 

CALL 

ECHO 

03DB  22 

=J 

813 

PET 

=  1 

814 

CND7: 

.•RAN  PEEK 

030C  E531 

=  1 

815 

NOV 

A.CND  BUF+ 1 

03DE  120000 

e  =1 

816 

CALL 

DECODE 

03E1  C4 

=  1 

317 

SNAP 

A 

03EI  F531 

=  1 

818 

NOV 

CND  BUFM.A 

03E4  E532 

=  1 

619 

NOV 

A.CND  BUF+2 

03E6  120000 

F  =! 

820 

CALL 

DECODE 

03E9  4231 

-1 

821 

ORL 

CND.BUFM.A 

03EB  COOO 

=1 

822 

PUSH 

OOH 

: RO  RBO 

03ED  A83! 

=1 

323 

NOV 

RO.CND  BUF+1 

03EF  E& 

si 

824 

NOV 

A.BPO 

C3F0  0000 

=1 

825 

POP 

00 

;R0  RBO 

03F2  C5F0 

=1 

826 

NOV 

B.A 

03F4  120000 

F  =1 

827 

CALL 

ECHO 

03F7  75F0A8 

=1 

828 

NOV 

8.IE0T  CODE 

03FA  120000 

F  =1 

829 

CALL 

ECHO 

03FD  22 

=  1 

830 

RET 

-1 

831 

5 

=  1 

832 

5 

si 

833 

CND8: 

;RAR  POKE 

03FE  E531 

=  1 

834 

NOV 

A,CND_BUf*l 
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LOC  OBJ  LINE  SOURCE 

0*00  120000  F  =1  935 

CALL 

0*03  C4  -!  93c 

SNAP 

‘40*  F531  =1  S3' 

NOV 

.•4  OS  E532  «1  838 

NOV 

■  409  12000C  F  -1  93? 

CALL 

J40B  4231  *1  840 

ORL 

0401  E533  =1  841 

NOV 

040?  120000  F  =1  S42 

CALL 

OHI  C4  =1  943 

SNAP 

■413  F532  =1  844 

NOV 

0415  E534  =1  845 

NOV 

041'  120000  F  =1  946 

CALL 

04! A  4532  =1  947 

ORL 

04::  coco  =1  848 

PUSH 

04 IE  AE3!  =1  849 

NOV 

'420  ?6  =1  950 

NOV 

■421  5000  =1  85! 

POP 

0423  75F0A8  *1  B52 

NOV 

;*2a  120000  F  =1  853 

CALL 

0429  22  =1  854 

RET 

=1  855 

=  1  856 

=  1  857 

=1  958  CND9: 

:<2A  C2B5  *1  85’ 

CLR 

04 22  '5F0A6  =1  960 

NOV 

.42?  120000  F  =1  9;! 

CALL 

2432  22  =1  962 

RET 

=1  863 

=1  864 

BS5 

=1  36e  CND10: 

0433  5285  =1  867 

SETB 

0433  '5F0A3  =1  968 

NOV 

■‘438  120000  F  =1  869 

CALL 

0438  22  -1  870 

RET 

=  1  971 

=1  872 

=  1  373 

*1  974  CND11: 

04 JC  C297  =1  875 

CLR 

043E  T5E0A8  -1  876 

NOV 

0441  120000  F  =1  877 

CALL 

0444  22  =1  378 

RET 

=1  879 

DECODE 

A 

CND_BUF»1.A 
A, CRD  BUFt; 

decode" 

CNDJUF+l.A 

A,CND_8UF+3 

DECODE 

A 

CHD.BUF+2.A 

A.CNDJUF+4 

DECODE 

A, CMD_BUF+2 

00  ;R0  RBO 

RO,CNCJUF+i 

WO. A 

00  ;P0  RBO 

B. IEOT.CODE 
ECHO 


; ENABLE  HVRF 

RFHV 

B.IEOT  CODE 
ECHO 


: DISABLE  HVRF 

RF.HV 

B.IEOT  CODE 
ECHO 


;CLR  POS  NE6  ION  SELECT 

ION.CONT 

B,»€0T_C0DE 

ECHO 
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LOC  OBJ  LINE  SOURCE 


=  1 

880 

• 

=  1 

881 

; 

882 

CHD12: 

:SET  POS  NE5  IGN  SELECT 

0445  0297 

883 

SETS 

10N_CONT 

■  447  75P0S8 

884 

90V 

MEOT  CODE 

•)  4  4  A  120000 

F  =1 

885 

CALL 

ECHO 

04 4 D  22 

=  1 

886 

RET 

=  1 

887 

• 

=: 

888 

1 

=i 

889 

5 

=: 

890 

CHD13: 

:ST£P  SERIAL  COMMAND 

044E  E521 

ii 

891 

90  V 

A.CHD.BUF+l 

■'450  120000 

F  =1 

892 

CALL 

DECODE 

•153  P5B3 

=i 

893 

9QV 

DPH.A 

0455  £532 

894 

9QV 

A.CMD  BUF+2  :H1  NIBBLE  DPL 

0457  120000 

F  =1 

895 

CA’.L 

DECODE 

C-45A  C4 

=  ; 

=96 

SWAP 

A 

045B  P5e2 

=  t 

897 

90V 

DPL.  A 

0450  E53! 

=: 

898 

90V 

A.C9D  BUF+-3 

04 3 P  120000 

c  =  ; 

899 

CA.. 

DECODE 

0462  4232 

=00 

ORL 

DPL. A 

(•4=4  D2 ! 4 

s  1 

90! 

SETS 

SERIAL  STEP 

0466  7400 

F  =! 

902 

1CV 

A.ILONICALL.PROFILE! 

046S  COEO 

=1 

903 

PUSH 

ACC 

046A  7400 

F  =1 

904 

■GV 

-. I«!6H fCALL  PROFILE! 

046C  COEO 

-1 

905 

C'jS- 

ACC 

04  eE  C215 

•  « 

-1 

906 

ClR 

MULTI  AMU 

0470  32 

=  1 

907 

RETI 

: RETURN  SO  AS  TO  BE  ABLE  TO  iNTERUPT  VIA  THE 

=  ! 

908 

9 

SERIAL  LINK 

909 

CALL  PROFILE: 

0471  20UFE 

910 

JB 

1BF.I  SLOOP  UNTIL  BUEUE  IS  EMPTY 

0474  120000 

F  =1 

911 

CALL 

FLIGHT  PROFILE 

=  1 

912 

NEXT  STEP; 

0477  754F14 

=  ! 

913 

90V 

B  PTR.I20D 

047A  0299 

=  ! 

914 

SETB 

TI  sCREATE  A  SERIAL  INTERUPT 

=  1 

915 

;PP0CESS!N6  INTERUPTS  TO  SEW  BUEUE 

047C  00 

=1 

916 

NOP 

047D  201 1FD 

s  1 

917 

JB 

IBF.I  SLOOP  UNTIL  ALL  DATA  IS  SENT 

0480  301508 

=  1 

918 

JNB 

MULTI  _AMU.STEP.EIIT 

0483  20 1 1 rD 

=1 

919 

JB 

IBP,*" 

0486  120000 

F  =1 

920 

CALL 

ENTRY 

049<)  80EC 

=  1 

92! 

J9P 

NEIT.STEP 

it 

922 

STEP.E1IT: 

048B  75F0A8 

*1 

923 

■OV 

9 . IEOT .CODE 

0<8E  120000 

F  =1 

924 

CALL 

ECHO 
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uOC 

OBJ 

LINE 

SOURCE 

(401 

c:i4 

=1 

925 

CLR 

SERIAL.STEF 

04*3 

1? 

=1 

926 

RET 

=1 

On7 

=1 

°28 

=1 

«2P 

=1 

93C 

CHG14: 

;PCR  RUN  CORRAND 

04*4 

900000 

F  =1 

93! 

NOV 

DPTfi.IJNP.TO.PROFILE 

■  44' 

cos: 

032 

PUSH 

D»L 

;.4?c 

C083 

=1 

933 

PUSH 

DPH 

.'*« 

si 

«34 

RET  1 

: ALLOW  SERIAL  CQRRANDS  TO  INTERUP7 

-1 

935 

J«P,TC. PROFILE 

04  ?C 

02  (‘000 

F  =1 

”36 

JHF 

DO_pbOe!LE 

i RELEASE  CONTROL  TO  PLIGHT  PR06RAH 

937 

1  INCLUDE (  :Fh 

JPd'p’J 

.... 

=  1 

936 

RSEG  PROFILE/ 

.T.CODE 

=1 

939 

=1 

940 

5', 

941 

si 

042 

DC/cCr:LE: 

vv,  v‘. 

22le 

=  1 

043 

CLR 

TIHE  B!T 

02 

904010 

=  1 

944 

ROV 

DPTR’#40!OH 

si 

945 

FLI6HT.PR0FILE 

•*005 

4*5340 

sl 

946 

OP.L 

OPH.IEEPROH.SELECT 

3  .•  :3 

"215 

=1 

947 

CLR 

HULTI  AHU 

V.mS 

B2?0 

-t 

940 

SETB 

IFF. 

V'  %  0  w 

■'56060 

-1 

940 

HOV 

P2.ID.10N 

; CLEAR  THE  COUNTER 

••OOP 

'5A000 

=1 

950 

NOV 

p2.#00 

{. ;  1 2 

'580FP 

-l 

95! 

HOV 

PO.IOFFH 

952 

Z6ET.AHU 

>o:d 

'50836 

s! 

960 

HOV 

PCH/OINMQUEUE-1  ;ALI6N  THE  PCH  TRAIN 

:c:o 

7J16FD 

=  1 

96! 

JNB 

TIHE.9IT,* 

;NAIT  HERE  TILL  POINTING  TO  NORD 

=  1 

9s2 

; 

st 

963 

1 

si 

96* 

i  THIS  IS  Tr0  U  NORD  0  IS 

IN  THE  PROCESS  OF  BEING  SENT  It 

=1 

965 

ENTRY: 

301503 

_  < 

°6e 

JNB 

NULTI  AHU.SET.NEN.VALS  ; IF  HULTI  AHU  THEN  LEAVE  BIASES 

1  * 

020000 

F  =1 

«6T 

JHP 

NAIT.M 

=1 

9>0 

SE'.NEN.VALS: 

=: 

®63 

X6ET.RAT.AND.BIASES 

Si 

970 

3SET.0FFSETS 

s  * 

1001 

X3ET.ARU.VR 

: SO  SEND  0UT  THE  ARU/RAT10  VOLTAGES 

=1 

10!  6 

zset'biases 

rt 

1032 

M6IT_T_1 : SETP 

IFR 

: TRANSFER  THE  RF  AND  DC  CONTROL  LEVELS 

•iO'fiC 

C2®0 

.4 

“1 

1033 

'  CLR 

»FR 

OOAE 

229v 

-1 

1034 

SETB 

KFR 

(•BO 

D2Ie 

*1 

1C35 

SETB 

TIRE  BIT 

SHAKE  SURE  THE  FRARE  IS  ALIGNED 

70- 


RCS-51  RACRO  ASSERBLER  LIPD  (SUPER  ARCASi 

IOC  OBJ  LINE  SOURCE 


00B2  2014FD 

-1 

1034 

=  1 

!037 

z  t 

1033 

=1 

*039 

00B5  0083 

=t 

1040 

OOB7  0082 

z  1 

1041 

00B9  904000 

=t 

1042 

ODBC  EO 

sf 

1043 

COSD  P539 

z[ 

1044 

OOBF  A3 

=: 

1045 

OOCO  EO 

=i 

1044 

00C1  D082 

1047 

0003  D083 

=: 

1048 

rt 

1049 

0005  3016F! 

=  1 

1050 

0008  0291 

=  1 

105! 

=  1 

1052 

z\ 

1053 

_  « 

1054 

OOCA  F53A 

~  1 

1055 

OOCC  2016FD 

=  1 

1054 

=  1 

1057 

=  1 

1058 

si 

1059 

1040 

OOCF  3016FD 

_  i 

1041 

z\ 

1062 

z  1 

1043 

z  1 

1044 

=i 

1045 

00D2  2016FD 

1044 

=: 

1047 

=  ! 

1048 

=  1 

1049 

'  ■'35  95093B 

s; 

1070 

00! 9  850A3C 

=  1 

107! 

=  1 

1072 

OODB  3016FD 

=  1 

1073 

=  1 

1074 

=  1 

1075 

=  1 

1074 

OODE  93083D 

=  1 

1077 

OOE!  850C3E 

=  1 

1078 

=  1 

1079 

00E4  20I4F2 

-1 

1080 

JB 

TIREJIT.I 

:  NOR!  0  IS  SEN7  PV  sr* 

PUSH 

DPM 

PUSH 

D»L 

NOV 

DPTR.I4000H 

NOvr 

A.8DP7R 

NOV 

QUEUE. A 

INC 

DPTR 

*OVK 

A.8DPTR 

POP 

DPI 

POP 

DPH 

WAIT_T_2: 

JNB 

TIRE  JIM 

CLR 

CNT 

:  NORD  1  IS 

SENT  BV  PCR 

NOV 

QtiEUE+l.A 

JB 

TIREJIT.I 

< 

;  NORD  2  IS  SEN7  py 

« 

JNB 

TIREJIT.I 

WORD  3  IS  SENT  B v  PCR 


« 

JB 

TIREJIT.I 

« 

;  NORD  4  IS  SENT  87  PCR 

ROV 

9UEUE*2.ARUJ 

ROV 

QUEUE+3.ARUJ 

* 

JNB 

T!REJIT.I 

1 

:  NORD  5  IS  SEN' 

'  BT  PCR 

i 

RGV 

QUEUED,  RAT.H 

ROV 

QUEUE +5, RAT* L 

J3 

TIREJIT.I 

:  SO  NAP  HE°E  UN'IL  thins=  cct* 


; SAVE  DATA  f0!NTER 

:  5ET  PRARE  WORD 
:  0 
:  RES70:E  IT 
:5ET  SPARE  WORD 

;  I 

:  RESTORE  THE  DATA  POINTER 

:WA!T  TO  SEND  WORD  1 
;STAR7  COUNTING  DATA  T=t*;is 


; WORD  I  IS  SENT  SO  RESTORE  WORD 
:NA!T  TO  WRITE  NOR!  2 


;WAIT  TO  WRITE  NORD  3 


;WAIT  tq  WRITE  NOR!  4 


; RESTORE  NORDS  2  AND  ! 


; WAIT  TO  WRITE  NORD  5 


i RESTORE  NORD  4 
; RESTORE  NORD  5 

.•WAIT  TO  WRITE  WORD  4 
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_1C 

083 

LIME 

3QURCE 

=1 

•1 

1081 

1082 

WORD  6  IS  SENT  BY  PCM 

M 

1083 

16ET 

.AMU 

:6ET  The  NEXT  VALUES  FOR  AMU 

1091 

OCEF 

3016FD 

=1 

1092 

JMB 

T!ME_B!T,4 

-1 

1097 

Si 

1091 

WORD  7  IS  SENT  BY  PCM 

-! 

1095 

0CC2 

7406 

si 

1096 

MOV 

A.IRF.MON 

y:i 

120000 

F  =1 

1097 

CALL 

ADC, MON 

; START  ADAC  CONVERSION  OF  RF  MONITOR 

*1 

1098 

DOF  7 

s\ 

1099 

3B 

TINE, PI7, J 

=1 

1100 

=1 

HOI 

WORD  8  IS  SENT  BY  PCM 

z\ 

1102 

:m 

12CC00 

F  =1 

1103 

CALL 

ADAC 

;6ET  THE  RF  MONITOR  VALUE 

OO” 

P54! 

5  1 

1104 

MOV 

QUEUE +8, A 

; AND  RESTORE  MORE  S 

T4C2 

=  1 

1105 

MOV 

A,«M.V.1_MGN 

‘20000 

F  *i 

1 106 

1 1 57 

CALl 

ABC,MON 

! START  ADAC  CONVERSION  OF  HV  1  MONITOR 

o:o4 

3016FD 

=  1 

1106 

JNB 

TIME. BIT, 4 

=: 

::09 

= i 

'Un 

MM 

MORD  9  IS 

SEN"  Bi  FCM 

-  « ,*,■» 

c  =i 

*  .  .  1 

CALL 

ADAC 

:6ET  THE  HV  !  MONITOR  VALUE 

v!0- 

c«42 

si 

1113 

MOV 

QUEUE*5 ■ A 

-.AND  RESTORE  WORD  9 

!  r*C 

-10! 

=  ; 

M  •  4 

NOV 

A, IHV.2.M0M 

• 

t 

'  1  vt 

1 2 "OO ’ 

f  -l 

-i 

M  '  r 

1  '  '  4 

call 

adc.ncn' 

: START  CONVERSION  OF  HV  2  MONITOR 

r  1 

=  1 

1117 

1  >  •  C 

JP 

TIME. BIT, 4 

*1 

z  1 

1 1ll) 

'12* 

MORE  iv  IS  SENT  BY  PCM 

120000 

E  -1 

112! 

CALL 

ADAC 

;6ET  THE  MV  2  MONITOR  VALUE 

■  •  •  7 

►  5*3 

-1 

1122 

MOV 

QUEUE *10. A 

; AND  RESTORE  WORD  10 

74  00 

=  1 

1127 

MOV 

A.ICOME.MON 

•  1 !  r 

120000 

P  =1 
-  1 

■  •;« 

1  1  nt 

CALL 

ADC. MOM* 

; ST ART  CONVERSION  OF  COMP  MONITOR 

'  m  ; 

: :  1 6Pi- 

•  I 

si 

si 

1126 

1 77 

JMB 

TINE.P1T.4 

*  i 

s  J 

in 

1128 

WORD  1!  SENT  BY  PCM 

*1 

1129 

*  « 

! 20000 

F  M 

1130 

CALL 

ADAC 

;6ET  The  COMB  MONITOR  VALUE 

?;:« F54< 

M 

1131 

NOV 

QUEUEM1.A 

; AND  RESTORE  WORD  11 

O'tCc 

7404 

M 

1132 

MOV 

A.IDC.MOM 

72- 


ICS-5!  NACCQ 

ASSEMBLER 

LIFO  (SUPER  fiPCOS’ 

LOO  OBJ 

LINE 

SOURCE 

0123  ! 20000 

F  =1 

1133 

CALL 

AOC.NON 

;STA»7  CONVERSION  OF  THE  B.C.  NON!TOR 

=  1 

1134 

J 

0!2B  20I6FD 

=  1 

1135 

JF 

TINEJI7,* 

=i 

!  136 

=j 

113- 

:  WORD  12  SENT 

By  PCN 

r  I 

1139 

■;:e  !2oooo 

F  =1 

;  j  39 

CALL 

ABAC 

;5ET  THE  B.C.  NONITOR 

0!3i  F545 

=  t 

1140 

NOV 

QUEUE*  12,  A 

i RESTORE  WOpD  12 

0133  740! 

=  1 

114! 

«0V 

A.IVCCJON 

0135  '.20000 

► 

1142 

CALL 

ADC  JON 

; START  THE  CONVERSION  OF  the  *-  15  ;  1 

si 

1143 

« 

0139  3016CD 

=  | 

1144 

JNB 

TINE  JIT,* 

st 

1145 

J 

=! 

1146 

;  WORD  13  SEN7 

9V  PCN 

=  1 

114’ 

« 

0!  ;B  120000 

Z  =t 

1148 

CALL 

ABAC 

;6E7  THE  *-  15  V  NONITOR 

013E  E546 

=  1 

1149 

NGV 

QUEUE*! 3, A 

; RESTORE  WORT  13 

0140  7405 

=  » 

1150 

NOV 

A,I9AT  JON 

0142  120000 

Z  =l 

115! 

CALL 

ABC  JON 

; START  THE  CONVERSION  OF  7 HE  FA”7*1'  * 

1152 

* 

0145  2014"' 

si 

- 1 

1153 

1  1  =14 

JB 

TIRE  JIT,* 

I 

=1 

» :  J* 

1 155 

« 

;  WORD  14  SENT 

BV  PCN 

1154 

I 

0148  120000 

F  =! 

1157 

CALL 

ABAC 

;6ET  the  SAFER*  nowItOR  VALUE 

014B  E547 

=1 

1158 

NOV 

QU£UE*!4,A 

;RESTORE  WORD  14 

C140  7407 

=  1 

1 159 

NGV 

A,*TENP_N0N 

014F  120000 

F  “ ! 

1160 

CALL 

accjon* 

; STfiP ’  *he  CONVERSION  OF  ’HE  ’ENF  »0N! 

=  1 

1141 

0152  3016FB 

- 1 

1162 

JNB 

TINt  Jl7,* 

si 

1163 

1 

: : 

l!o4 

;  WORD  15  SENT  8V  PCN 

=  ; 

1165 

I 

0155  120000 

Z  si 

1166 

CALL 

ABAC 

: SET  THE  TENP  NONFOR  VALUE 

0158  F54B 

=1 

1167 

NOV 

QUEUEM5.A 

: RESTORE  WORD  15 

=1 

1168 

; 

0150  2016FD 

=1 

1169 

JB 

TINE  JIT,* 

si 

t 

1170 

=i 

1171 

i  WORD  16  SENT 

BYE  PCN 

=  ; 

1172 

1 

015D  850049 

=1 

1173 

NOV 

OUEUE+ 16, Q  BIAS 

i RESTORE  WORD  16 

0160  E509 

=  1 

1174 

NOV 

A.ANU.H 

FES’  THE  NEXT  ANU  FOR  A  CONT1NUA7!0N 

=  1 

1175 

;  ARE  ALREADY  SET 

0162  6034 

=  1 

!!76 

JZ 

NOT  MULTI  ANU 

0164  B4FF08 

=  1 

1177 

CJNE 

A,#OFFH,NOT.END.PROFILE  ff  then  next  IS  START 
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lG'I 

OBJ 

LINE 

SOURCE 

Cl  67 

904010 

= 

1178 

NOV 

DPTR.I4010H  {POINT  TO  NEN  BE6ININ6 

0  Ich 

c:is 

= 

1179 

CLR 

NULT1.ANU 

016C 

ozoooo 

F  = 

1180 

J*P 

NOT_«ULTI_A«U 

= 

1181 

NOT  END  PROFILE: 

,i»F 

5215 

= 

1182 

SETE 

nulti_anu 

= 

1183 

ISET_AHU_VR 

M95 

020000 

c  - 

1198 

JNP 

NORD_ 1 7_NAIT 

= 

1199 

•40T_MULTI_A«U: 

a: 

= 

1200 

1MC 

DFTR 

;  •  c; 

a: 

= 

1 20 1 

INC 

DRTR 

:?a 

= 

1202 

INC 

DPTR 

A3 

= 

1203 

INC 

DRTR 

::=c 

A3 

= 

1204 

INC 

DPTF  {ADJUST  THE  DATA  POINTER  TO  POINT  TO  THE 

s 

1205 

;  TOP  OF  A  PA5E 

q;:j 

5382E0 

= 

1206 

ANL 

DPL.IOFvh 

:  ;5C 

= 

1207 

ANL 

DPH.I07U 

!  a . 

E5S3 

= 

1208 

NOV 

a.DPH  ; CHECK  FOP  EEPRON  OVERFLOW 

;-5 

T??J 

= 

1209 

JN2 

nOt_EEFFON_RESET 

::a' 

"55210 

= 

1 2 1 

NOV 

DPL.IlOh  :  PESET  T0  pD!nt  ftT  010 

= 

121! 

NOT.EEPRON_RESE 

T. 

47.53*0 

= 

1212 

ORL 

5PH.IEEPRON.5ELECT 

:■ :  ad 

2215 

= 

1213 

CLP. 

MULTI  AMD 

r 

f  2;  4 

1  Ts' 

ZSET.AN 

. 

r 

>  LL* 

1  777 

NORD  17  NAIT: 

0 !  B7 

'll:-: 

= 

1224 

JNB 

'!NEJ!T,t 

r 

!>ij 

• 

1 

= 

1225 

:  NORD  17  SENT 

BY  PCN 

= 

1227 

01B* 

850E4A 

= 

1228 

NOV 

QUEUE»!7,BIAS.l  {RESTORE  NORD  17  AND  SAVE  FOR  NEIT 

= 

122<) 

4 

died 

2C16F0 

= 

1230 

JB 

TINE  BIT,* 

= 

1231 

;  NORD  16  SENT  BY  PCN 

;C0 

850F4E 

1232 

NOV 

aUEUE-Tle. BIAS  2 

= 

1 233 

itltt  IN  THE  PROCESS  OF  5ENDIN6  NORD  19  tttt 

= 

1234 

;«ll«  REALIGN  TO  SEND  NORD  0  NEXT  tttt 

750839 

= 

1235 

NOV 

PCN  POINT, IQUEUE 

-  v.  Z 

3v 1 oF  D 

= 

1235 

JNB 

TINE’  BIT,* 

= 

■23" 

:  NORD  19  SENT  BY  PCN  tlttt  GET  NEN  DATA  FOR  QUEUE 

32=1 

= 

1238 

SETE 

CNT 

,::b 

7580FF 

= 

123° 

NOV 

po.ioffh 

■ 

'5504= 

_ 

1240 

NOV 

P2.ID.HI5H 

• '  r  i 

85803' 

= 

1241 

«0V 

QUEUED, PO  {GET  THE  HI6H  BYTE 

;i[£ 

"5A003 

= 

1242 

NOV 

R'2,100 

::r 

'550cc 

= 

1243 

NOV 

FO,IOFFU 
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LOC  OBJ 

LINE 

SOURCE 

01  DA  75A060 

=  1 

1244 

NOV 

P2,ID.L0N 

:  EET  THE  LON  BYTE  AND  CLEAR  THE  CO'Jh’E® 

01 DD  858040 

=  1 

1245 

NOV 

SUEUE-7, PO 

01E0  75AOOO 

.  4 

1246 

NOV 

?2,#C0 

01EJ  95104C 

=  1 

1247 

NOV 

0U£UE*i9,BIAS_3 

.•RESTORE  WORD  1® 

O’.Ei  20M?: 

=: 

1248 

JB 

SERIAL  STEP,PROF!LE_RETiJFN: IF  CALLED  THEN  EKcCU’E  A  -ETLCN 

01 £9  020000 

C  it 

1249 

JNP 

ENTRY 

:E*E2.;TE  NEIT  PROFILE 

r  I 

1250 

PROFILE. °ETUPN: 

01EC  22 

z\ 

125: 

’ret 

;»E7'JRN  *0  CALLING  F9C6eA* 

.  • 

- 1 

1 252 

« 

=  ; 

125* 

ADC  NON: 

jSTART  ADAC  CONVERSION 

01  ED  C2°4 

=  1 

1254 

CLP 

NON.ALE 

•1EF  440? 

=: 

1255 

ORL 

A,  INON. SELECT 

01  FI  COAO 

s  J 

1256 

FUSR 

p; 

OIF!  F5A0 

rl 

125' 

NOV 

C2.A 

C1F5  D294 

:1 

125e 

SETP 

■2N.ALE 

O'.F7  C2?4 

- 1 

4  "»CC 

CLR 

"ON. ALE 

oiF?  mo 

_  t 

1260 

POP 

c2 

O’.fb  d:«: 

-1 

126! 

SETB 

nqn.strt 

: START  THE  CONVERSION 

01FD  C297 

it 

1262 

CLR 

non’strt 

01FF  22 

1263 

RET 

=  1 

12&4 

: 

:< 

1265 

4 

-1 

1266 

A*  AC: 

; SET  CONVERTED  ANAL06  VALUE 

0200  COAO 

1267 

PUSH 

P2 

0202  COSO 

=  1 

1268 

PUSH 

PO 

0204  75AOOO 

=  1 

1269 

NOV 

P2.I00 

0207  7590cc 

rt 

1270 

NOV 

PO.ICFRH 

020A  D292 

rt 

1271 

SETB 

NON  OE 

020C  £580 

r  \ 

1  '■m 

I  L 

NOV 

A,  PO 

020E  C2°2 

=  1 

1273 

CLR 

NON.OE 

.210  D080 

=  1 

1274 

POP 

PO 

0212  mo 

-1 

1275 

POP 

c2 

0214  22 

=  1 

1276 

RET 

=  1 

1277 

4 

-1 

1278 

4 

=  1 

1279 

;  INTO  DRIVEN  ROUTINE  FOR  PCN  LINK 

rl 

1280 

PCN.R0UT1NE: 

0215  CODO 

=  1 

1281 

PUSH 

PSN 

=  1 

1282 

USING  1 

: 

0217  C2D4 

1283 

CLR 

RS! 

0219  D2D3 

=  1 

1284 

SETB 

RSO 

02 IB  C090 

=  1 

1285 

PUSH 

PI 

021 D  C292 

=  1 

1296 

CLR 

NON.OE 

021 F  COEO 

1287 

PUSH 

ACC 

0221  r0A0 

=: 

1288 

PUSH 

°2 
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LOC  OBJ 

LINE 

SOURCE 

0223  COSO 

=  • 

1289 

PUSH 

PO 

0225  Eo 

_  4 

-  4 

!  290 

NOV 

A.8R0 

;6ET  THE  NEXT  NORD 

C22fc  OB 

=  1 

12m 

INC 

RC 

; POINT  T0  THE  NEXT  WORD 

'22?  8840)2 

=: 

1292 

CJNE 

RO.IQUE'JEOO.NOT 

.OVERFLOW 

022A  "ST? 

rl 

1293 

HOV 

RO.IQUEUE 

;REAL!5N  IF  OVERFLOW 

=: 

1294 

HOT  OVERELOM: 

022C  75A000 

rf 

1295 

NOV 

P2.I00 

C22E  c58C 

-1 

1296 

»0V 

P3.A 

tsao's 

1297 

NOV 

P2,fPCN_LQAD 

; PUT  THE  NORD  INTO  THE  PCH  STREAM 

0234  75^000 

=i 

1298 

NOV 

P2.I00  ’ 

0237  B2!6 

=  ! 

1290 

CPL 

TINE.3IT 

;SHON  THAT  THE  NORD  IS  BEING  SENT 

0239  0080 

=  1 

1300 

POP 

PO 

■.RESTORE  THE  WAY  FOUND 

3238  DOAO 

=  1 

1301 

POP 

P2 

0230  DOEO 

=  1 

1302 

POP 

ACC 

23r  0090 

=  1 

1303 

POP 

P! 

0241  0000 

=  1 

1304 

POP 

PSN 

'243  32 

=  1 

1305 

RET  I 

;  AND  RETURN 

1306 

END 
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IREF  SYMBOL  TABLE  LISTING 


NAME  tv  pE  VALUE  ATT8IBUTES  AND  REFERENCES 

AA .  NUMB  004IH  A  8i#  416  70’ 

ACC . j  ADDR  OOEON  a  2’6  294  300  319  311  349  361  379  386  395  438  490  *99  30'  508  520  53' 

547  532  561  572  704  713  «03  90S  98!  996  991  99a  !?!=  1 2S7  !30: 

ABAC  .  C  ADDR  0200H  R  S£G=FRQF!LE_FLT_CQDE  1103  1112  112!  1130  1139  114;  !!5'  !1::  126s* 

ADC.HON . C  ADDR  01EDH  R  SE5=8P0CILE.FLT_C0DE  1097  1106  1115  1  124  1  :33  1  142  1  131  :  12331 

A«U*M . D  ADDR  0009H  A  201  954  1003  1070  1085  1174  1185  1216 

A*U*L . t  ADDR  OOOAH  A  214  937  1006  1071  1088  1138  1219 

8.  ’ . D  ADDR  OO'OA  A  401  402  410  433  479  503  528  548  553  648  662  c64  678  68  '71  '4=  MS 

826  828  852  860  868  876  884  923 

8ATH0N .  NUMB  0005H  A  961  1150 

PAUDCOUNT  .  .  .  NUMB  90F2H  A  981  237  238 

P! AS_0_SELECT .  .  NUMB  0068H  A  751  773  1021  1024  1027  1030 

BIASVSELECT.  .  NUMB  0070H  A  '61  796  982  967  992  997 

BIAS.l’ . D  ADDR  OOOEH  A  251  1023  1228 

5IAS.2 . D  ADDR  OOOFH  A  261  1026  1232 

8IAS.3 . D  ADDR  0010H  A  27#  1029  124' 

BLQN.CAP_A6AIN  .  l  ADDR  OOB6H  R  SE6=SERIAL_B0QT_C0DE  3511 

BLOMCAF  ,  .  .  .  C  ADDR  009BH  R  SE6=5EPIAL_ BOOT _ CODE  3201 

MLLPPOFJLE  .  .  C  ADDR  04’1M  R  SES=SERIALJOOT_CCDE  =02  904  90°# 

M6_DELAY,  ...»  ADDF  OFA’R  A  113# 

M?*SAF£TY  ...  0  ADDR  001  IN  A  28#  184  244  248  322  353 

CMD.l .DECODE  .  .  C  ADDR  926FH  R  SE6=SER1AL.B00T.C0DE  622#  655 

"MD.BUF . 0  ADDS  003CM  A  33#  233  431  494  556  566  56"  623  626  627  630  oil  633  635  638  S3«  6*1 

643  6*5  o57  660  670  673  67*  676  722  726  739  M3  ’56  ’5®  7 SC  '62  ’;3 

'’1  774  7?5  778  779  '61  793  785  "94  797  7®B  901  302  SO*  906  308  315 

819  82!  923  83*  83"  838  840  84!  844  345  8*7  849  8«!  8J*  3«s 

CMDCNT . D  ADDR  0038H  A  34#  23*  405  430  435  493  4=5  555 

CMD.RDY . B  ADDR  0022H.0  A  42#  23!  *03  *96  557  650 

MD.SET . C  ADDR  021FH  R  SEG-'SERIAL.BOOT.CODE  568  570# 

CMD . C  ADDR  017EH  R  SEG=SER I AL_ BOOT" CODE  402  47B# 

CMDO . C  ADDR  026DH  8  SES=SERI AL_BOOT_CODE  578  621# 

CMD). DECODED  .  .  C  ADDR  0282H  R  SE6=SERIAL_B00T_CDDE  634  656# 

CMD! . C  ADDR  02AEH  R  SE6=SERI AL_BOOT_CODE  580  654# 

CMD  10 . C  ADDS  0433R  R  SE5=SERIAL_BOOT_COOE  598  866# 

CMD  11 . C  ADDR  043CH  R  3£5=SER I AL_BOOT_CODE  600  87*# 

CMD  12 . C  ADDR  0445H  R  SEG=SERI AL_BQOT_CODE  602  982# 

CMD13 . C  ADDR  044EH  R  SEG=5ERI AL_BOOtJcDDE  604  890# 

CMD  14 . C  ADDR  0494H  R  SEG=SER  I  AL_BOOT"cODE  606  930# 

CMD1PLG . B  ADDR  0022H.2  A  44#  62!  634  654 

CHD2 . C  ADDR  02C8M  R  SEG=SERIAL_BOOT_CODE  582  669# 

CMD3  .  C  ADDR  031EH  R  SEG=SER I AL_BOOT_CODE  584  ’19# 
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n  a  n  e 

T 

Y  ?  E 

V  A  L  U 

E 

ATTRIBUTES  AND  REFERENCES 

CHD4 . 

L 

ADDR 

0344H 

R 

SE6=SER I AL  BOOT  CODE  586  7361 

C*D5 . 

P 

ADDR 

03B2H 

R 

SE6=SERI AL_BOOT_CODE  588  770* 

CDs . 

c 

ADDR 

03AFH 

R 

SE6=SERIAL.BOOT.CODE  590  793* 

CND7 . 

c 

ADDR 

03DCH 

R 

SEG=SERI AL  BOOT  CODE  592  814* 

CMDB . 

r 

ADDR 

03FEH 

R 

SEG=SERIAL_BOOT_CODE  594  833* 

CM£-9 . 

C 

ADDR 

042AH 

R 

SEG=SER I AL  BOOT  CODE  596  858* 

CNT . 

B 

ADDR 

0090H.1 

A 

57*  105!  1238 

COMB  HON  .  .  . 

NUMB 

OOOOH 

A 

93*  1123 

D  HiSH  .... 

NUNB 

0048H 

A 

69*  1240 

1  lDk . 

NUNS 

OObOH 

A 

70*  949  1244 

DC  NON  ...  . 

NUNB 

0004H 

A 

94*  1132 

DEC  RTN.  .  .  . 

C 

ADDR 

008 1H 

A 

197  203* 

DECODE  .... 

C 

ADDR 

030CH 

R 

SE6=SERIAt  BOOT  CODE  624  628  632  636  640  671  675  704*  757  761  764  772  776 
780  705  799  803  816  820  835  839  842  846  892  895  899 

DELAY  2.  .  .  . 

t 

ADDR 

0FA3H 

A 

114* 

DELAY  3.  .  .  . 

I 

ADDR 

0PA4H 

A 

116* 

DO  PROFILE  .  . 

c 

ADDR 

OOOOH 

R 

SES=PROF ILE_FLT_CODE  382  936  <542* 

ncjf 

D 

ADDR 

C083H 

A 

485  487  511  642  644  659  893  933  946  1040  1048  1207  1208  1212 

D?L . 

D 

ADDR 

0082H 

A 

484  488  510  643  660  897  POO  932  1041  1047  1206  1210 

EA . 

B 

ADDR 

00A8H.7  A 

173  254  515 

ElAD . 

C 

ADDR 

01C7H 

R 

SE6=SERIAL  SOOT  CODE  436  497  504  519*  544  554  649  663  665  679  681  732  749 
769  812  827  829  853  861  869  877  985  924 

E5pRQM  REV  .  . 

P 

ADDR 

02A5H 

R 

SEG=SERIAL_BOOT  CODE  647* 

£EpRQM  SELECT. 

NUNB 

0040H 

A 

68*  644  658  946  1212 

ENTfi- . 

C 

ADDR 

0023H 

F 

SES=PROFILE.Flt  CODE  920  ?65»  124? 

ECT  CD.  .  .  . 

r 

L 

ADDR 

0216H 

R 

SE6=SERIAl  BOOT  CODE  486  565* 

EC'.CODE  .  .  . 

NUNB 

OOA8H 

A 

106*  <83  648  664  680  73!  748  788  81!  828  852  860  B6B  876  864  923 

rnnr  , 

NUNB 

OC'FH 

A 

105*  553 

E:e. . 

r 

w 

ADDR 

01F5H 

R 

SE6=SERIAL  BOOT  CODE  40B  412  414  417  421  423  426  428  546*  569  616 

‘5  .....  . 

B 

ADDR 

00A8H.4  A 

245  247  255 

e=:  cnj.  .  .  . 

r 

ADDR 

01AAH 

R 

SEG=SER1 AL  BOOT  CODE  481  502*  550 

ESC. CODE  .  .  . 

NUNB 

007FH 

A 

104*  4B0  503  549 

Elf . 

e 

ADDR 

OOA8H.O  A 

172  253 

'V]f' . 

c 

ADDR 

0003H 

A 

143 

e«t:: . 

c 

ADDR 

0013H 

A 

146 

r:roi4  .... 

c 

ADDR 

016DH 

R 

SE6=SERI AL  BOOT  CODE  459  461*  466 

PLIGHT  BOOT.  . 

c 

ADDR 

0026H 

R 

SE6=SER I AL  BOOT  CODE  216  246* 

pl:5HTPROFILE 

2 

ADDR 

0005H 

R 

SE6=PR0F!IE  FLT  CODE  911  '45* 

rw*. delay.  .  . 

c 

ADDR 

003FH 

R 

SE6=SER I AL  BOOT.CQDE  255  265* 

c0RCE. RETURN  . 

c 

ADDR 

020EH 

R 

SE6--SERIAL  BOOT  CODE  558* 

fra*e  nqrd  o  . 

I 

ADDR 

■}FAOu 

A 

111* 

CFAME_MCRD_1  . 

1 

ADDR 

OFA'M 

A 

112* 

5.  .....  . 

NUNB 

004  7H 

A 

871  411 

EET  NON.  .  .  . 

c 

ADDR 

02E6H 

R 

SE6=SERIAL  BOOT  CODE  677  685* 

SET  NEITP  .  . 

p 

ADDR 

002DH 

R 

SE5-PR0F11E  FIT  CODE  97?»  977 
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NAME 

TYPE 

VALUE 

ATTRIBUTES  AND  REFERENCES 

ST  0 . 

C  ADDR 

0I3BH  R 

S£6=SERIAL  BOOT  CODE  425  427# 

6T1 . 

C  ADDR 

01E4H  R 

SE6=SERIAL  BOOT  CODE  531  532  5351 

HV_ l_HON  .... 

NUHB 

0002H  A 

911  1105 

HV  2  HON  .  .  .  . 

NUHB 

0003H  A 

921  111* 

IEO . 

B  ADDR 

0088H.1  A 

174 

IP  FLT  . 

C  ADDR 

0076H  A 

194#  199  205 

ION  CONT  .... 

S  ADDR 

0090H.7  A 

541  875  883  1019 

IS  FLT  . 

B  ADDR 

0022H.3  A 

45# 

IS  LT  9 . 

C  ADDR 

0I32H  R 

SE6-SERIAL  BOOT  CODE  422  424# 

IS  LT  S . 

C  ADDR 

OllFH  R 

SE5=SERIAL  BOOT  CODE  4!3  4!5# 

ro . 

B  ADDR 

0088H.O  A 

17!  251 

JNPJO_PROF!LE  . 

C  ADDR 

049CH  R 

SE6=SER!AL  BOOT  CODE  931  935# 

*EEP  SAFET i,  .  . 

C  ADDR 

002CH  S 

SES=SERIAL  BOOT  CODE  247  24®# 

LSB  DC  . 

NUHB 

0060H  A 

73#  745  1013  1195 

LS8_®C  . 

NUHB 

0058H  A 

71#  725  ICO7  1159 

LT  9 . 

C  ADDR 

012DH  R 

SE6ZSERIAL  BOOT  CODE  420  422# 

Lr  S . 

C  ADDR 

01 1  AH  R 

SE5»SER1AL  BOOT  CODE  411  413# 

HAYFLIGHT  .  .  . 

C  ADDR 

0087H  A 

213# 

HON  ALE . 

B  ADDR 

0090H.4  A 

50#  168  689  690  1254  1258  1259 

HON  OE . 

B  ADDR 

0090H.2  A 

52#  167  698  700  1271  1273  1286 

NONSELECT  .  .  . 

NUHB 

OOOOH  A 

81#  686  696  1255 

HON  STRT  .... 

B  ADDR 

0090H.3  A 

51#  691  492  1261  1242 

HSB  DC  . 

NUHB 

OOEOH  A 

7'#  741  1010  1192 

HSB  RF  . 

NUHB 

00D8H  A 

72#  724  1004  1186 

NULTI  AHU.  .  .  . 

B  ADDR 

0022H.5  A 

47#  904  918  947  966  1179  1182  1213 

nektJtep.  .  .  . 

C  ADDR 

0477H  R 

SE6=SER!AL  BOOT  CODE  912#  92! 

NIN . 

NUHB 

0039H  A 

89#  #20 

NO  ERR  . 

C  ADDR 

01 1  OH  R 

SE6=SERIAl  BOOT  CODE  406  409# 

NQESCERfi  .  .  . 

C  ADDR 

OIFEH  R 

SEG=SERIAL  BOOT  CODE  549  551# 

NO  QF  CHDS  .  .  . 

NUHB 

OOOEH  A 

571# 

HOT  A  F . 

C  ADDR 

0318H  R 

SE6=SERIAL  BOOT  CODE  708  712# 

HOT_EEPROH_ RESET 

C  ADDR 

01AAH  R 

SE6=PR0FILE  FLT  CODE  1209  1211# 

NOT  EHD  PROFILE. 

C  ADDR 

OIAFH  R 

SE6=PR0FILE  FLT  CODE  1177  1181# 

NOT  EOT . 

C  ADDR 

0199H  R 

SE6=5ERIAL  BOOT  CODE  483  492# 

NOT  ESC . 

C  ADDR 

0186H  R 

SE6=SERIAL  BOOT  CODE  480  4B2# 

NOT  LT_A  .... 

C  ADDR 

0125H  R 

SE6=SERIAL  BOOT  CODE  416  418# 

NOTHULTI  AHU.  . 

C  ADDR 

019BH  R 

SE6sPR0FILE  FLT  CODE  1176  1180  1199# 

NOT  OVERFLOW  .  . 

C  ADDR 

022CH  R 

SEG=PROFILE  FLT  CODE  1292  1294# 

OD . 

B  ADDR 

0090H.A  A 

60#  164  326 

D  ADDR 

OOBOH  A 

185  323  354  487  697  699  721  722  726  730  738  739  743  74?  782  783  787  805 
804  810  95!  981  986  991  996  1003  1006  1009  1012  1020  1023  1026  1029  1195 
1188  1191  1194  1239  1241  1243  1245  1268  1270  1272  1274  128®  1396  1300 

PI . 

D  ADDR 

0090H  A 

50  5!  52  53  54  57  59  60  1285  13'3 

P2 . 

D  ADDR 

OOAOH  A 

58  163  186  688  693  696  701  723  724  725  727  728  72®  740  741  742  744  715 
746  784  785  786  B07  BOS  809  949  950  982  ®83  9B7  988  992  993  ®"  »«S  100* 
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HCS-51  HACRO  ASSEHBLER 


L IPO  (SUPER  AREAS) 


16  OCT  85  PA6E  33 


N  A  H  E  TYPE  VALUE  ATTRIBUTES  AM  REFERENCES 

1005  1007  1008  1010  1011  1013  1014  1021  1022  1024  1025  1027  1028  1030 

1186  1187  1189  1190  1192  1193  1195  1196  1240  1242  1244  1246  1256  1257 

1260  1267  1269  1275  1288  1295  1297  1298  1301 

P3 . D  ADDS  00B0H  A  55  56 

PCH.LOAD  ....  NUflB  0078H  A  77*  1297 

PClf  POINT.  ...  NUNB  0008H  A  17»  183  252  960  1235 

PCiTrOUTINE.  .  .  C  ADDR  0215H  R  S£G=PROF ILE.FLT.CODE  144  12801 

PRE.ESC . C  ADDR  01C1H  R  SE6=SER  I  AL_BOOT_CODE  509  513* 

PROFILE.FLT.CODE  C  SEG  0244H  REL=UN1T  123#  938 

PROFILE  RETURN  .  C  ADDR  01ECH  R  SE6=PR0FILE_FLT_C0DE  1248  12501 

ILE7  ....  I  ADDR  OF BOH  A  118# 

PS  .  B  ADDR  00B8H.4  A  243 

PSN . D  ADDR  OODOH  A  387  394  437  489  498  560  1281  1304 

P10 . B  ADDR  00B8H.0  A  170  250 

fi.BIAS . D  ADDR  OOODH  A  24#  1017  1020  1173 

8  FULL  .  C  ADDR  01E9H  R  SE6=SERIAL.BQOT.CODE  524  540#  540 

a~NOT_EHPTY.  .  .  C  ADDR  015AH  R  SEG=SER I AL  *BOQT _ CODE  446  449# 

Q.PTR . D  ADDR  004FH  A  36#  235  445  458  469  522  523  529  530  913 

QUEUE . D  ADDR  00J9H  A  35#  179  182  183  252  268  271  450  455  456  523  526  960  1044  1055  1070  1071 

1077  1078  1104  1113  1122  1131  1140  1149  1158  1167  1173  1228  1232  1235 
1241  1245  1247  1292  1293 

R12.BIT. DECODE  .  C  ADDR  036AH  R  SE6=SERIAL  BOOT.CODE  720  737  755# 

RAT  H . D  ADDR  OOOBH  A  22#  971  1009  1077  1191 

RAT.L . D  ADDR  OOOCH  A  23#  1012  1078  1194 

RCV.ERR . C  ADDR  010DH  R  SEG'SERIAL  BOOT.CODE  403  407# 

RECIEVE . C  ADDR  OOFDH  R  SE6=SERIAL  "BOOT.CODE  391  399# 

RESET . C  ADDR  OOOOH  A  218 

RF.HV . B  ADDR  00B0H.5  A  55#  166  381  859  867 

RF.HON .  NUHB  0006H  A  90#  1096 

R! . B  ADDR  0098H.O  A  242  391  400 

ROW.IN.Q.  .  .  .  C  ADDR  01D3H  R  SEG=SERIAL  BOOT.CODE  523  525# 

RSO . B  ADDR  00D0H.3  A  161  389  1284 

RSI . B  ADDR  OODOH. 4  A  162  390  1283 

SAVE.BIT  ....  B  ADDR  0022H.7  A  49# 

SBUF . D  ADDR  0099H  A  40!  450 

SCON . D  ADDR  0098H  A  239 

SELECT  .  B  ADDR  OOAOH.6  A  58# 

SERIAL.BOOT.CODE  C  SEG  049FH  REL=UNIT  122#  228 

SERIAL.BOOT.  .  .  C  ADDR  OOOOH  R  SE6=SERI AL  BOOT.CODE  1B9  212  230# 

SERIAL.STEP.  .  .  B  ADDR  0022H.4  A  46#  901  925  1248 

SERIAL  .  C  ADDR  00E8H  R  SEG=SERIAL  BOOT.CODE  152  T86# 

SET.NEN.VALS  .  .  C  ADDR  0029H  R  SE6*PR0FILE  FLT.CODE  966  968# 

SINT . C  ADDR  0023H  A  15! 

Sf . D  ADDR  0081H  A  187  505  559  710 

STACY . D  ADDR  0050H  A  37#  187  505  559 
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